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PEEFACE TO THE FIFTEENTH EDITION 

Since the publication of the last edition in 1936 the 
Addendum to the British Pharmacopoeia was published. 
Advantage has therefore been taken in the present edition 
not only to incorporate all the remedies which have been 
officially recognised in the Addendum but to once again 
thoroughly revise the entire text. While minor alterations 
have been made almost in every page, certain monographs 
have been rewritten, and a few modified, to incorporate all 
the recent pharmacological works. 

Of the important advances made within recent years may 
be mentioned the use of mandelic acid and its salts in the 
treatment of urinary infections ; sulphanilamide and its 
derivatives in streptococcal and other infections ; protamine- 
zinc-insulin in diabetes mellitus ; and nicotinic acid in pel- 
lagra ; all of which have been for the first time discussed. 
Other additions which require special mention are the use 
of Congo red as a coagulant ; snake venoms in the treatment of 
haemorrhage and nerve pain ; heparin as an anticoagulant ; 
glycine and prostigmine in myasthenia gravis ; benzedrine 
as a sympathetic stimulant ; histidine in peptic ulcer ; venyl 
ether and cyclopropane as general anaesthetics ; and magne- 
sium trisilicate as an adsorbent. 

In the last edition a few graphs were first introduced not 
only to illustrate the action of drugs but also to enable the 
student to take an intelligent interest in the study of the 
subject. A few more have been added in the present edition 
und some of the old ones have been replaced by better and 
more explanatory ones. 

The importance of the knowledge of organic chemistry 
and the advances made in the difterent synthetic drugs are 
stressed by giving the constitutional formulse of different 
drugs and compounds. 

To avoid misinterpretations and for the convenience of 
the prescribe!' and dispenser, the abbreviations of the Latin 
names of drugs, as given in the British Pharmacopoeia, have 
been given, and it is expected that these should be followed. 

Attention was drawn in the last edition to the defective 
system of teaching pharmacology as a pure science divorced 
from therapeutics. Every attempt has therefore been made 
to treat pharmacology as an applied subject so as to arouse 
the interest of the student in scientific therapeutics. It 
should however be emphasised that the subject can only be 
taught properly when the knowledge gained in the class room 
is supplemented by its practical application at the bedside. 

I trust that these changes will enhance the usefulness 
of the book and that it will continue to maintain its position 
as a standard work for students and a reliable guide for 
practitioners. 

Department op Pharmacology jg ^ G-HOSH 

Carmichael Medical College 
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PHARMACOLOGY 
MATERIA MEDICA AND 
THERAPEUTICS 

PART I 

Materia Medica, in its widest sense, means the description 
of materials or acjents employed in the treatment of disease. 
But properly speaking, it includes the following branches: — 

1. Materia Medica proper is the science which treats 
of the natural history, as well as physical and chemical 
characters, of drugs. The term Phar acognosy is used 
as a synonym to Materia Medica proper. 

2. Pharmacy is the science and art of preparing and 
combining drugs, so as to make them lit for administration. 
It can be divided again as follows : — 

(ffl) Extemporaneous Pharmacy is the making up or 
the compounding of formula or prescriptions of medical 
practitioners. Dispensing refers to the mode of putting 
up, labelling, and despatching. 

(h) Official Pharmacy consists in the preparation of 
drugs and formula according to such processes as are 
recognised by, or prescribed in, an official pharmacopoeia. 
The British Pharmacopoeia is the Official Pharmacopoeia 
of the British Empire. 

3. Pharmacology is the science which describes the 
action of drugs on the general system, or on the individual 
parts of the body, in health. Pharmacodynamics is but 
another name for Pharmacology. It has been the custom 
of late to use the term Pharmacology in the same wide 
sense as Materia Medica was formerly used. 

Toxicology or the toxic action of drugs comes under 
Pharmacology. It treats of the actions of drugs when 
given in doses large enough to endanger life. 

4. Therapeutics relates to the remedial measures em- 
ployed in the treatment of disease. It may bo either 
empirical or rational. 

(rt) Empirical Therapeutics means the treatment of 
disease from experience only, and conforms to no i)harma- 
cologlcal law yet known. In empirical treatment no exi)la- 
nation can be given for the success or otherwise of the use 
of a particular drug for a particular disease. We merely 
prescribe a certain drug because it has been found success- 
ful in a certain disease. A familiar example is the use 
of colchicum in gout. With our improved knowledge on the 
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action of drags and the pathology of the diseases, we can 
explain the actions of many drugs that were used empiri- 
cally before Thus, we can explain the action of nifjrcury 
in syphilis which was formerly used purely empirically. 

(&) Rational Therapeutics. — By rational treatment we 
mean a mode of treatment sugge.sted by our knowledge, of 
the chemistry, physiology, and pharmacology of a givam 
drug. Thus, when we prescribe joo oiE” atro])ine sulphate 
to check the night-sweats of pht.hisis we can explain 
(see Belladonna) how the persph’ation is controlled. The 
uses of chloral hydrate for chocking tetanic conviiksious, 
and of digitalis for the cure of cardiac dropsies, are. other 
instances of rational therapeutics 

Accessory Therapeutics —By accessory therapeutic.s i.s 
meant the treatment of disease, not by administration of 
drugs, but by other methods; such as, change of climate, 
regulation of food, clothing, exercise, baths, massage, ami 
the like. 

Chemotherapy.— Pharmacology is concerned with the 
physiological action of drugs and forms only a basis for the 
relief of symptoms rather than the cure of disease. 1 )rugs 
like digitalis, adrenaline, pituitrin, etc., do not remove the 
underlying causes of the disease, although by relieving some 
urgent symptoms they remove the cause of distress and 
often act as curative agents. It is, however, in case.s of 
diseases caused by micro-organisms or other parasites, that 
drugs may act purely as curative agents, and this specitio 
treatment of infection by artificial remedies is known as 
chemotherapy, e.g. treatment of syphilis by organic arsenic 
preparations, of amoebic dysentery by emetine, and of 
malaria by quinine. The term was originally used by Ehrlich 
to mean parasiticidal treatment of infections by chemical 
agents. Since certain dyes are able to stain specitlcally 
certain cellular elements, a search was made to find sub- 
stances which would unite with and destroy the parasitic 
agents of the disease without injuring the cells of the body, 
i.e. possess a maximum parasitotropic effect and a minimum 
organotropic property. But substances which are toxic to 
the parasites are also to a certain degree toxic to the body 
tissues. The object of chemotheraphy, therefore, is to fin'd 
substances which the tissues will stand in largo doses, but 
will be fatal to the infecting organism in small doses, i.e. will 
have a favourable chemotherapeutic index, which is 

maximum tolerated dose 

minimum curative dose 

The greater the index, the greater will be its value. 

The different ways in which these drugs act have been 
described under “Chemotherapeutic Agents.” It is neces- 
sary to point out that the co-operation of the tissues of the 



COMPOSITION OF DRUGS 


3 


host is an important factor and that the reticulo-enclothelial 
system i)lays a ])romin6iit ])art in determining the action of 
a particular drug in a ])articular infection. 

Witli the growth of our knowledge regarding the causa- 
tioii of tlie dirferent infections and the progress of synthetic 
chemistry, newer remedies are being daily introduced which 
give promising results, so that remedies which were classed 
as specifics (jease to lie so in the presence of the many newer 
<lrugs which approacli more towards speciiic action. In fact 
the word sjiecific is used to mean that a particular prepara- 
tion is more toxic to one particular parasite than on another 
or nearly r<dat(‘.d one. 


MATERIA MEDIOA PROPER 

DlilKUS 

By “'crmh' drugs arc^ imuint iiic coinmoicial forms of the animal or 
vegetalile <lrngs as are brought to the market and utilised for the 
preparation ot <lifferent medicinal products. Their value depends 
upon tiu' presence of more or less delinito chemical bodies known as 
^Motive <'-onstif.iients These constituents are found in different parts 
of the plant, so that that particular part is used as tlie crude drug. 
Sometimes, however, they are found in all parts of the plant. In 
other iustanct*s no part of the plant is used as crude drug; for in- 
stance o/oc, where the ,}iuco of the leaves contains the active con- 
stituent and forms the crude drug, 

A. Source, - Drugs may he divided, according to their source, 

into the following groups:-™ , 

1. />mr//umc -M'his includes metals, salts, mineral acids, non- 
metals, liK(‘ sulphur, <‘tc. X. 

‘2. Onianic, - {a) From i\n^ iHUfetahle hiHffdo>n^ these form a large 
class. Tiiey ar<‘ <lenved from roots, leaves, bark, wood, dowers, 
seeds, aml the juice or exudates, (h) From the anmtal ktnffdom^ 
thesis inclmle ditlVnuit gland extracts, hormones, etc. _ 

3. HunfhHi(\ - As chloroform, chloral, ether, amyl nitrite, etc. 
Some of these drugs are gradually replacing organic ones ; thus the 
synthetic salicylic achl is being used for the natural salicylic acid 

derived from the oil of wintergreen. . i i i i tj. 

B, Habitat. - By habitat is meant the natural abode or locality 
of a plant or animal from which a drug is obtained. 

C Collection, 'fhe imulicinal activity of a drag depends greatly 
upon the habitat and the season of the year when it is gathered. 
'Fhiis, rimbarlMS useless until it is SIX China and I urkey 

rhubarb are rich<*r than those grown m India. Ihe old cinchona bark 
is richer in quinine than the new. 

COMPOSITION OF OROOS 

Inorganic drugs hav(‘ a dethut.e composition, which is well expres- 
se<l hv ihUr uam and cliemicnl formuUe The composition of 
organic drugs on the other hand is alwavs complex «and is ascoi tamed 
llfkw labour. They consist chiefly of acids, 

bases, salts, lUbuminmis substances, alkaloids, balsams, cellulose, 
<!o]oiirin(f iiiattcrH, ev(,r!i<-.t.iv<‘ nifttters, 
i;uin-r(>nii)s, ncutial pnncipli'K, lixert 'f ^vnlnnitin 

Mtarch. suirnr, <‘tc. Soma of Uicm require a biiet explanation. 

Aikaioids are the active nitrogenous principles formed lor the 
lUOHt part in t he tilisues of plants or animals. I’hey may occasionally 
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be prepared synfclietically. Accordinp^ to Hale-White, their cbarae- 
teristics are as follows 

(1) They are the active nitrogenous principles of organic bodii^s. 

“(2) They are compound ammonias; that is to say, om^or more 
atoms of hydrogen in ammonia (NH j) are replaced tiy various radicals. 

*13) They combine with acids to form crystallino salts without 
the production of water. 

“(4) They are alkaline, turning red litmus paper blue. 

“(5) A few are liquid, such as pilocarpine, coniine, nicotine, 
sparteine, lobeline. Liquid alkaloids nearly always contain only 
carbon; hydrogen and nitrogen. 

‘‘(6) The solid ones are colourless, crystallino, and contain 
oxygen. 

*‘(7) They are sparingly soluble in water, readily so in alcohol. 
The salts are usually soluble m water. 

“ (8) The solutions of many are intensely bitter. 

“ (9) Most of them' are closely related to pyridine, and some may 
be synthetically prepared from pyridine bases. 

The following alkaloids or their salts are official 

Atropine Codeine Physostigmine 

Caffeine Morphine Quinine^ 

Cocaine Pilocarpine Htrychnine 

It should be noted that the names ot alkaloids in Latin terminate 
in ina^ and in English ine. As Atropwa (Latin), Atropine (English). 

Vegetable alkaloids occur in almost all parts, lint are most abundant 
in the seeds and roots, especially of dicotyledonous plants. A few 
are found in the lower plants, e.g, muscarine and ergotoxine. Bases* 
found in the animal kingdom are commonly known as leukomains 
and ptomains. The former are produced by the body cells and are 
products of metabolism, e.g, adrenaline^ while the latter result from 
microbio decomposition of dead material, especially the amino-acids. 
These bases are known as amines, and are derived from ammonia 
by replacing H by alkyl groups. 

Some plants contain many alkaloids, eg, cinchona, in others one 
alkaloid is found in one part of the plant and another in a different 
part of the same plant. 

Alkaloids are also prepared artificially; e.g, theophylline, 
suprarenine. Other artificial alkaloids are apomorphine prepareil 
from morphine ; homatropine, etc. 

Incompahbles — (a) Alkahesy which precipitate the less soluble 
pure alkaloid. 

(b) Tannin,, forming insoluble tannates. 

(c) Iodides and bromides,, forming insoluble iodides or bromides, 
or doable salts. 

/{d) Mercuric Moride, forming insoluble double salt. 

\/ Acids are salts of hydrog;en. Numerous o^anic acids are found 
m "pqaafsjr^ifir^r ih 7^o"mblnaBion with mCrga^d bases such as 
potassium^ or calcium, or in a free state. Aoids^inTr their salts are 
of great pharmacological interest. Citric acid, tartaric acid, benzoic 
acid, salicylic acid, and mineral acids are some of the acids of the 
B. P. 

v/ Bases are substances which react with acids and form salts. They 
are of two kinds :—{a) Elementary, to which metals belong. (6) 
Compound, such as ammonium and the alkaloids. 

Salts are compounds of acids and bases. 

Neutral prin«iples are indifferent crystalline proximate principles 
which are neutral and whose chemical’ composition is not known. 
They resemble alkaloids in action. Tne most important are the 
glycosides. Other neutral principles of value are aloin, santonin, 
picrotoxin, quassin, etc. Many of them have a bitter taste, as (inassin, 
and are called ^^amroids or hitter principles ^ 
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Note Whereas tho names of alJ alkaloids end m ’Ubose of 
^lyimsides and neutral pruujiphss end in 

Glycosides are colourless erystalline solids soluble in Avater and 
iileohol. They split up on hydrolysis into a reduein^^ sugar and a 
non-sugar eoinpoiumt called a<^hiroiie They are found in plants and 
liherat(‘ sugar with acids and ceitain ferments. are neutral or 

weakly acid, and contain carbon, hydrogmi and ovA’gen, a few have 
nitrogen in addit ion, and one or two, sulphur. .They differ greatly 
in tlH‘ir solubilit y in watcu' and alcohol, lieing mostly insoluble in 
etih(‘r. Some are powm-ful poisons while others are* almost inert 
Most of these are heyorotatory and have slightly hitter taste. 
Salicin, jalapin, (ligitalin, digitoxin, senegin^ strophanthin, glycyr- 
rhi//m are some of the glycosides./Tho term f/Turodde is applied 
o^iv to those glycosides in which the sugar component is glucose. 

V. Tannins ar<‘ suhstanciss found in many plants specially in the 
leaves and hark. Th<‘y are non-nit rogenous. Some are glycosides 
an<I form a group of fihmiol derivatives. They are soluble in alcohol 
an<l water, have an astringent tast<^ and give a bluish or greenish 
colour with iron salts. They are precipitated by lead acetate, 
albumin and alkaloids. 

Saponins ar<5 non-nitrogenous substances generally glycosides, 
whicli <'mulsify oils and lake red blood-cells. On hydrolvsis they 
yield sugar and a non-sngar component' sapogeuin. They are 
neutral in reaction and form froth when mixed with Avater. The 
toxic ones art‘ known as sapotoxins. 

' Enzymes or Ferments,— These tire a class of unstable bodies Avhioh 
produ<‘e chtuuical cJuuiges without apparently ' obliging Into the 
reaction or forming a part of the end i>roducts. ' They are destroyed 
at a temperature of tiO' (h Kxarnples of ferments are lactase, which 
converts lactose into glucose and galactose; myrosin Avhich converts 
sinigrin of mustard smul into allyl-isothyocyanate ; pepsin, trypsin, 
etc. 

^ Hormones are certain specialised substances having specific^ 
actt(>ns an<l are of extreme potency inanntactured in specialised 
cells, notably (hosiMif tln^ <mdocrine glands. Adrenaline, insulin, etc., 
are some of the hormones extensively used. '' 

Oils of differmit kinds are useil in medicine for a variety of 
purnoses. I'liey an-j tlxed, and volatile. 

A. BTxed Oils and Fats are mixtures of olein (liquid), palmitm 
(semisoiidb and stearin (solid), with a small amount ot other bodies 
in addition. Tliey are found numtiy in seeds, occurring within the 
cells us <lrops or crystals. They are insoluble in Avater, sparingly 
soluide in alcohob* fretdy in ether, chloroform, benzol, carbon 
disnlphide and turpentine With alkalies they form soap and 
glycerin, c p. castile soap, which is made by the action of sodium 
hy<ir<ixide on olive oil, Avhich is practically pure olein, thus 

t’.H.dS.II, f HNa()H-(;,H,(0H), + 3Na(\«H330,. 

Oleate of (llyceryl (thiustic Hydrate of Oleate ot Sodium 
ortdeih Soda) (llyceryl (Hard Soap) 

{ Vegetable Oil) (tUyceriu) 

are fixed oils which remain solid at ordinary temperature, 
hut tIidVr rr<»m oils in llte relatiAm proportion of these basal ingre- 
dients, the fats having m<»re of the stearin and palmitin, making them 
solhi or semisolid* and the oils more of the liquid olein. 

Oharaeters of tixed oils : 

in) 'Phey are non-volatile, and so leave a permanent grease spot ; 

(6) they cannot be distilled ; . , . ^ t 

(e) they <lecompoHe under the influence ot heat and become 

5 . ..... IX / x 

id) they are almost bland non-irritating substances (except 
^croton oil) with nutrient and emollient properties ; and 
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(e) they form soaps with alkalies. 

A few of the fats and oils are ot animal e(f. butter, bir<h 

suet. and ood-li\^er oil, bat the majority are of vef^etable ori^^un as 
almond, linseed, olive and castor oils, and cocoa butter. 

Castor oil and croton oil dUfer from the others in bemj? solubb^ in 
alcohol and in possessing cathaitic properties. 

The mineral oils do not belong to this class of organic drugs. 'Piii'y 
are petroleam products, being mixtures ot hydrocarbons, and do no< 
become rancid. 

Waxes are of iirmer consistence than the fats^ liave a higher 
melting point, and cannot be saponilied by boding with an alkali, 

B. Volatile Oils. — As plants ott.en owe their cliaracteristic odour 
to these oils they are often spoken of as essential oils, Tiiey contain 
a large number of preparations of diverse character and ac tion, 'i’hey 
are obtained by a process of distillation, except lemon oil, which is 
obtained by expression. They are found chielly in the fruits and 
flowering parts of plants, or in the seeds and leaviss. OvNung to tludr 
strong characteristic odours they are largely used in jierfuinery, ami 
to cover the taste and smell of nauseous drugs. As a rub* they ari* 
clear, colourless liquids , some like CiUjuput and cub(*bs have ])e<mliar 
greenish colour; cade, dark reddish-biown ; and cinnamon oil, 
yellow and Avhen old becomes reddish-brown. 'Jdio commonest con- 
stituents are terpenes, sesipnterpenes and a few diterpenes. T(*r- 
penes are hydrocarbons of the aromatic series. In addition, they con- 
tain oxidised aromatic substances, as phenols and their derivatives, 
aromatic alcohols of the benzene senes, and their corresponding 
aldehydes and ketones, aromatic alcohols of the camphor series, and 
sesquiterpene alcohol. 

(а) They are volatile and can be distilled, and do not leave a 
permanent grease spot. 

(б) They do not form soap with alkalies. 

(c) They do not become rancid, but tend to resinify on exposure 
to light and air ; and 

(d) They are sufficiently soluble in water to impart to it their 
taste and odour. 

Some of the volatile oils which are non-existent in the living 
plants are formed either by destructive distillation, or by the action 
of ferments on glycoside.s in the presence of water. The former are 
spoken as Empyreumatic Oils. 

Bastedo has conveniently grouped tho^'V^olatilo oils as follows:— 


A. Existing in plant as 
such. 


B, Not existing in plant as 
such, but developed from 
plant constituents. 


1. Terpenes, (Jx Ha: (oils of tur- 
pentine, juniper, etc.). 

2. Terpenes + stearoptenes (oils 
of lemon, peppermint, etc.). 

3. From enzyme action (oil of 
mustard). 

4. Empyreumatic oils (oilof cade, 
oil of tar, creosote). 


In group 2 we have the mixtures of terpenes holding in solution 
oxygenated bodies of variable chemical nature. The teipene portion 
is known as eleoptene^ the oxygenated portion as stearopUne. This 
stearoptene can be separated from the eleoptene by cold or frac- 
tional distillation, and is usually solid. They are therefore oxidised 
hydrocarbons of a crystalline nature, or solid volatile oils. Tlie 
best known examples of stearoptenes are camphor, menthol and 
thymol. 

bipoids, Lipins, Lipides. — These are a group of substances resem- 
bling fats in their solubility in ether, alcohol, etc They are widely 
distributed in the animal tissues chiefly nervous tissues. Lecithin 
and cholesterol aie of interest to us. 
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Grums are colloidal carholiydrates which swolHngj or dissolving 
ill wat(‘r Iona viscad adlnvsivc lluids known as mncikuje. They are 
cviulat ions front lh<‘ stems, or biMUclies, or both, ot plants, and are 
composed of 

( 1 ) Jrn/ni/, soluble in waiter ; as guni arabic 

( 2 ) Hasson n, pnrl.ially soluble in water 5 as tragacaath. 

( 2 ) ('n’ffsiu, or insolubb^ gum. 

IWfiu or vegidubh^pdly occurs in some medicinal plants and is 
lUlieiMo gum. 

Balsams. 'I'ln^se ar<‘ ol(*o-n\sins or resins containing either benzoic 
or cinnami<* ncid or both. halsam of Peru and Mm, prepared 

sforaj\ are Ihe balsams of t lie IJ.P. (htpadta and Canada balsam do not 
come under <his gioup, though t.liey are named balsams. 

Reams are solid, brittle, non-volal.ile com])lev substances derived 
from tlH‘ ovidation of volatile oils. They are soluble in alkalies 
forming rt*sin soaps, ami in alcohol, Imt insoluble in water. The 
r<^sins of th<‘ H. P. art* c-olopbony, scaminony, and podophyllin. When 
tiiey an* f<»und tlissolved in volatil(!> oils they are known as oleo- 
rcsins. c./;. copabm, caiiada turjientine. Sometimes they are found 
ill combinat ion witk gums and volatile oils, and are then known as 
gum-resins. 'riH*y form emulsions when mixed with water. Ammo- 
uiacum aiul usafetida are <*\amples of giim-resins. 


IMPURPmCS OP I)RU(bS 

T Imperfect Selection This is duo to the ignorance of collectors 

of crmie veg(*taf>Ie dnig.s, who aie imperfectly acquainted with their 
botanical characters and therefore fail to distinguish them from 
allied specieM hence the substitution ol an inferior or allied article 
for the genuine om*. ^ ^ . x- 

2. Imperfect Preservation is one ot the causes ot deterioration 
of many ilrugs. Sev<‘ial drugs an* mat(‘ruilly aitected by light and 
air, <dherH by tin* laps<* of time. Deliquescent salts and scale iron 
preparutions‘<pn<*klv un<b‘rgo physical cluinge unless they are kept 
m carefully sioppeivd bottles. Hyiupus Ferri iodidi and hastoiPs 
Hvrup lire ‘decomposed by light. Ergot, unless carefully dried and 
packeii in an air-tight receptacle, soon becomes mouldy and loses 
strengtii. All extracts deteriorate unless put securely in sealed pots. 

2 . Imperfect Preparation. Impurities are of two kinds, {a) those 
which exnst in the crude <Irug, {h) those which arise as by-products 
ilurtng the process of manufacture. They can bo avoided only by 
Hcrupulous care on the part of the manufacturing pharmacists 

d. Adulteration is the intentional and fraudulent admixtiire or 
for<‘ign sui>stanc<*s with a drug. All highly priced drug.s are liable 
to udnlteraf ion. R>uiuine i.s often adulterated, and Murrell mentions 
that onci* a birg<* cousignm<*nt of (juinine wuis sent out to India con- 
taining not a trace of* cinchona iillvaIoi<ls, 


THE HRITIHH PH ARM ADOPtEIA AND PHARMA- 
tH'UTKJAE PKDDEkSSEB 

Bvu Pharmacomeia i.s meant a book published undm’ the authority 
of a. *recogui.s<*d body, generally con.stit<ute<i by law, foi* th^, puipose 
of securing uni!orm‘it y <if composition and strength ot medicines used 
in the treatment ot disease. The (Jeneral Medical Council of the 


chiuige.s in the preH<*nt edit ion is the introduction of the Metric System 
in the place of Imperial weights and measures. Other countries, as 
the rniteil States, Cermauy, l^runce, etc., also publish their own 
i>htirumc<>()<»-iiis. Hvon. hospitals have 

copo'ius for spooiiy liisponsinp;. AlthouRh the B. P. is the legal 
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standard, no medical man is bound to follow it. Drugs and pre- 
parations contained in the British Pharmacopoeia are known as official. 

The Council of the Pharmaceutical Society of Great Britain period- 
ically publish a book called “‘The British Pharmaceutical CodeV^ 
which contains not only all the drugs and preparations of the British 
Pharmacopoeia but also many other preparations not contained in it. 
The abbreviation of the British Pharamaceutical Codex is B P. C. 

The following pharmaceutical processes are generally used 

Bruising or Contusion is the process by which tough, hard and 
woody, soft, elastic and juicy substances are smashed or broken 
up in a roller-mill, or disintegrator, or on a small scale, in an iron 
mortar, so as to reduce them to a form suitable for being acted upon 
by a solvent, either by maceration, infusion, or decoction. 

Calcination or Incineration is the operation by which drugs are 
exposed to a high temperature in order that watery and volatile 
matters may be driven off. This is best effected by putting the 
drugs in a crucible over a furnace. 

Crystallisation is the process by which substances are made to 
assume the form of crystals. 

Decoloration is the process by which we remove the colouring 
matters from alkaloidal substances, such as atropine, morphine, etc. 
This IS effected by treating their solutions or mixtures with dried 
and purified animal charcoal, and subsequent filtration. 

pespumation is the process by which an organic fluid is boiled 
until the impurities rise to the surface as scum, Avhich is then 
removed by skimming or straining. Syrups made by this process 
keep longer. 

Dialysis is the process of separating crystalloids from colloids by 
passing them through an animal membrane. 

Digestion is a prolonged maceration at a temperature higher than 
that of the air. 

Elutriation is the process by which a substance is pulverised and 
mixed with water, the coarser grains falling down to the bottom, 
while the lighter and finer ones are poured off with the water into 
another vessel, where deposition takes place slowly. 

Expression is the process by which we press out juices and 
oils from vegetable substances, as in the preparation of succi, or 
squeeze out the liquid' from the marc as in the preparation of 
tinctures. For this process suitable presses are required. 

Fusion, Liquefaction or Melting is the process by which we 
melt or liquefy any solid body by heat. This is effected, by putting 
it into a suitable vessel or crucible over a heated furnace, or on 
a water, steam or sand bath. We employ this process in the pre- 
paration of plasters, ointments, suppositories, caustic sticks, etc 

G-ranulation is the process by which a coarsely crystalline salt 
is converted into a granular powder by dissolving the former in 
water, and evaporating the solution to dryness with continuous 
stirring. Carbonate and citrate of potassium are made m this way. 

Levigation is the pulverisation of a solid in the presence of 
water, or any other liquid^ which does not dissolve it j the finely 
comminuted particles being gathered with the washings and 
allowed to deposit slowly, whilst the coarser particles are again 
ground with the water or liquid, and so on, until the whole of 
the solid is reduced to a condition of fine powder. 

Lixiviati on means the separation of a soluble salt, from a mixed 
or compound solid, by dissolving the latter in water, decanting the 
supernatant liquid into another vessel, and evaporating it to dryness, 
leaving the insoluble residue behind. The solution is called a 

Maceration is the process of steeping a substance m alcohol, or 
some similar menstruum without the application of heat, m order to 
dissolve out its soluble matters. The insoluble residue is called 
the 
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Percolation is the process of extracting soluble matters by filtra- 
tion of a liquid menstruum through a porous column of powdered 
material. A special apparatus, called a Percolator, is required 

Scaling is the process by which the scale preparations of diugs 
are made. It consists in spreading out in a thin layer, the concen- 
trated solution of a drug on a glass, and allowing it to dry. The 
dried film is then separated and broken up. The scale iion prepara- 
tions are made by this process. 

Sifting is the method by which we separate finer powders from 
coarsei ones by means of a sieve, which is made of either wire, 
horse-hair or muslin, of varying degrees of closeness. The B. P. 
directs a drug in No. 44, 60, 85, or 120 powder, and thereby means 
a degree of disintegration, as represented by the number of^parallel 
wires III either transverse direction contained within the linear inch 
of a sieve. 

When the soft pulp of fruits like figs, baels, prunes, or tamarinds 
is required to bo sifted, the operation is called “pulping” which 
requires a great force in squeezing the pulp through the sieve 

Solution implies dissolving a solid into a liquid whereby the 
molecules of the solid disperse themselves into the liquid in such a 
way that no solid portion can be distinguished. This is simple solution^ 
the change being physical. It is generally effected by putting the 
solvent in contact with the substance to be dissolved, and is often 
hastened by heat. The liquid which dissolves the solid is called the 
solvent Ordinarily, as happens in simple solution, a solvent is cap- 
able of dissolving only a limited amount of a given solid, but when 
a solvent dissolves as much of the solid as it can contain, the solution 
is called a saturated solution. If saturated solution is made at a high 
temperature, the solid so dissolved in excess of saturation, may under 
certain conditions remain in solution at a lower temperature, when it 
is called supersaturated solution. But the excess of solid so dissolved 
separates and crystallises out on cooling. 

Sublimation is the operation by which a solid is first vaporised by 
heat, and then the vapour is condensed as a deposit on the surface of 
another vessel, either en masse., in which case it is called a sublimate, 
as corrosive sublimate, or in a small feathery pulverulent state, 
known as fiowers, as flowers of sulphur. 

WEIGHTS AND MEASURES OF THE BRITISH PHARMACOPCEIA 
METRIC SYSTEM 
Measures of Mass (Weights) 

1 Kilogram (kg. or kilog.) is the Standard oiTnternational Kilogram 

1 Gramme (grm.) =tho 1000th part of 1 kilogram 

] Milligram (mg ) =the 1000th part of 1 gramme 

1 Microgram ( 7 ) =the 1000th part of 1 milligram 

For the purpose of writing prescriptions, in order to avoid the 
possibility of confusion between ‘gramme^ and ‘grain^ the symbol 
should be used aS the contraction for ‘grammeh 

]\Ieasures of Capacity (Volumes) 

1 Litre (lit.) is the volume occupied by the mass of 1 kilogram of 
water at the temperature of its maximum density. 

1 Millilitre or Mil (mil.) =the 1000 th part of 1 litre. 

1 litre measures about 1000.028 cubic centimetres. 

Measures op Lbi^gth 

1 Metre (m.) is the Standard or International Metre 

1 (Centimetre (cm.) —the 1 00 th part of 1 metre 
1 Millimetre (mm.) =the 1000 th part of 1 metre 
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1 Micron (H-) =the lOOOth part of 1 millimetre 

1 Millimicron (mi^) =the lOOOth part of 1 micion 

‘ IMPERIAL SYSTEM 
Measures oe Mass (Weights) 

1 Pound (Avoir.) (lb ) is the Standard Pound as defined in the Weights 
and Measures Act, 1878, Section 13 
1 Ounce (Avoir.) (oz.) = the 16th part of 1 pound = 437 5 grains 

1 Gram (gr.) = the 7000th part of 1 pound 


. Measures of Capacity (Volumes) 

1 Pint (pt.) IS the Imperial Standard Pint as defined m 

the Weights and Measures Act, 1878, 
Section 15. 

1 Fluid Ounce (fl. oz.) = the 20th part of 1 pint = 8 fl. dr. 

1 Fluid Drachm (fl. dr.) = the 8th part of 1 fluid ounce = 60 min. 

1 Minim (min.) = the 60th part of 1 fluid drachm. 


Relation of Capacity to Mass (Imperial) 


1 Minim 
1 Fluid Drachm 
1 Fluid Ounce 
109.7143* Minims 


= the volume at lO.?"" (62® F.) of 0.9114583 gr. of 
water 

= the volume at 16.7" (62" F.) of 54.6875 gr of 
water 

= the volume at 16.7° (62° F.) of 1 oz. or 437.5 
gr. of water 

= t^he volume at 16.7° (62° F.) of 100 gr. of water 


In the B.P. “per cent.” is used to mean the following 

Per cent. w/w= weight in weight. 

Per cent. w/v= weight in volume. 

Per cent. v/v = volume in volume. 


Relations op Metric and Imperial Measures 


1 Kilogram 


1 Gramme 
1 Milligram 


Mass 

(kg. or kilog.) = 15,432.3564 grains, or 35.274 ounces 
nearly, or 2.2046 pounds 
nearly 

(grm.) = 15.4323564 grains 

(mg.) = 0.015 grain nearly 


I Pound (Avoir.) (lb.) 
1 Ounce (Avoir.) (oz.) 
1 Grain (gr.) 


1 Litre (lit.) 

1 Millilitre or Mil (mil.) 

1 Pint (pt.) 

1 Fluid Ounce (fl. oz.) 
1 Fluid Drachm (fl. dr.) 
I Minim (min.) 


453.59 grammes nearly 
28.350 grammes nearly 
0.0648 gramme nearly 


Capacity 

= 1.75980 pints, or 35.196 fluid 

ounces nearly 
= 16.9 minims nearly 
- 568 2454 mils nearly, or 0.5682 litre 
nearly 

= 28.4123 mils nearly 
= 3.5515 mils nearly 

= 0.0592 mil nearly 


* Taken as 110 minims thioughout the Phaimacopoeia 
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1 IMetre 

(m.) 

Le'n gth 

39.370118 inches 

3 Oentiinetre 

(cm ) 

=z 

0 89370 inch 

1 ]\IillimoT,re 

(mm.) 

= 

0 039370 inch 

3 Micron 

(^‘) 

== 

0.00003937 inch 

1 Inch 

(m) 


25.3999 millimetres 


TABLE OF APPROXIMATE EQUIVALANCES ADOPTED IX 
STATING DOSES (IMPERIAL AND METRIC) IN THE BRITISH 
PHARMACOPOEIA 


j\Iils 

Minims 

Mils 

Minims 

(Jrammes 

Grains 

Grammes 

Grains 

10 

150 

0.3 

5 

S 

120 

0.25 

4 

0 

90 

0.2 

3 

5 

75 

0.15 

24 


60 

012 

2' 

3 

45 

0.1 

14 

2.6 

40 

0.08 

H 

2 

SO 

0.06 

1 

1,6 or 1.5 

25 

0.05 

5 or } 

1.2 or 1.3 

20 

0.04 

if 

3 

15 

0.03 

1 

0 8 

12 

0.025 

% 

0 6 

30 

0.02 

i 

0 5 

8 

0 016 

JL 

4 

0.4- 

6 

0.012 

4 

(h’amme 

Grain 

Gramme 

Giain 

.01 

1 1 
(> 

.001 

Av or As 

.008 

1 

8 

.0008 

hV 

.006 

iV 

.0006 

-Itc 

1 0 0 

.005 

1 5 

.0005 


.004 

1 

~1 (» 

.0004 

TgTT 

.003 

1 

0 

.0003 


.0025 

1 

4 

.00025 

?4U 

002 


.0002 

or 

.0015 

Ar 

.00015 

_1 

4t)TS 

.0012 

7>V 

.00012 

1 

6T577 


STANDARDISATION OF DRUGS AND 
BIOLOGICAL ASSAY 

StaiidarcUsation is the method adopted to obtain a de-finite uni- 
formity in the strength of certain preparations containing active or 
alkaloidal principles, such as the evtiact of mix vomica, tincture of 
strophanthus, etc This may be accomplished by chemical oi phar- 
macological methods, generally expressed as pharmaceutical assay- 
ing Tiiis secures a means of measuring therapeutic activity and 
makes it possible to furnish uniform preparations. Drugs having a 
definite chemical composition can be standardised by means or 
chemical assay. This method is utilised tor opium, belladonna,, 
mix vomica, etc., ^vhere the active constituents can be isolated in the 
pure form. But quite a large number of drugs and their preparatiqns- 
cannot be assayed by chemical methods, either because their active 
ingredients are not known, or peiphaps they cannot be isolated 
quantitatively in a pure form by any chemical methods. They are 
assayed by biological methods. The Pharmacopoeia gives details oi 
the methods to be followed in each case, and this should be consulted. 
The following are the principal methods. 
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1. Toxic Method . — Guinea pigs, frogs, cats or other animals are 
generally selected for this test, and the value of the drug or prepara- 
tion is calculated on the amount required to cause the death of the 
animal 

2. The amount required to produce certain definite effects on the 
animals, e g cock’s comb method for ergot. 

3. The amount required to produce a definite effect on an isolated 
organ, e.g. effect of pituitary extract on isolated uterus. 

4. The amount required to clear the peripheral blood of mice 
infected with trypanosomes within 24 hours. 

According to the British Pharmacopoeia ihe following prepara- 
tions are biologically assayed: — 

Neoarsphenamme and Sulpharsphenamine.— These must comply 
with the test for absence of undue toxicity and for therapeutic 
potency. 

(a) Absence of undue toxicit if, —The average lethal dose of the stan- 
dard preparation is 7.2 milligrams per mouse weighing from 13 to 15 
^rms If the toxicity of the sample does not exceed that of the stan- 
dard preparation by more than 20 p.c., it passes the test. It is tested 
by giving intravenous injection of 0.3 mil of a 2 p.c. solution of 
neoarsphenamine (or 0.35 mil subcutaneously of sulpharsphenamine) 
to mice weighing 13 to 15 grms. If not more than two die within 
three days the sample passes the test. 

(5) Therapeutic potency,— This should have a curative action not 
less than the standaid pieparation kept in the National Institute for 
Medical Research, London. 0.03 mgrm. per grin, of body weight when 
injected into a vein of moderately infected mice (100,000 to 500,000 
of trypanosomes per c.c. of blood) will clear the peripheral blood of 
trypanosomes in 48 to 72 hours. 

Sulpharsphenamine is injected subcutaneously. 

Digitalis.— The International Unit is the activity contained in 0.08 
grm. of the standard digitalis powder. (1) The frog test consists of 
making injections of suitable dilutions of the extract of standard pre- 
paration and of the sample into similar groups of frogs and determin- 
ing the amount of extract in mils required to produce death by systolic 
standstill of the ventricle per 100 grm. frog within 24 hours. The 
potency is calculated by comparing with that of the standard the 
percentage mortality amongst the frogs. 

(2) Cat or guinea-pig test is done by slowly injecting into a vein 
extract of special strength into anaesthetised animals and determining 
the amount required to arrest the heart. The potency is determined 
by dividing the average lethal dose of the standard preparation by 
the dose required of the sample preparation. 

Strophanthus and Tincture of Strophanthus are standardised in 
the same way. 

Insulin.— The standard preparation is the dry soluble insulin 
hydrochloride, prepared and kept m the National Institute of Medical 
Research and samples when injected into rabbits should produce the 
same percentage of reduction of blood sugar as the standard, i.e, 
±10 p.c. 

Ten or twelve healthy rabbits, each weighing about 2000 grm., are 
kept without food for 20 hours preceding the test, and divided into 
two groups. Each rabbit of the first group getsl Unit of the standard 
preparation subcutaneously, while the second group gets 0.5 mil of 
the sample to be tested. The blood sugar is estimated from the blood 
of each rabbit drawn at the end of each hour for five hours, and the 
average fall of blood sugar noted. Three or four days later the same 
test is repeated but the rabbits which received the standard prepara- 
tion receive the test sample and the batch which received the test 
sample receive the standard sample, and the average ‘percentage blood 
sugar reduction’ again tested. 

The sum of the numbers for the percentage blood sugar reduction 
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for two days with the standard sample is divided by the snm of 
the percentat?e blood sugar reduction with the test sample, and the 
result multiplied by hundred represents the percentage activity of the 
sample beingtestedin termsof the solution of the standard preparation. 

Pituitary (Posterior Lobe) Extract.-<~The International Unit is 
the activity of 0 5 mgrm. of the standard acetone extracted pre- 
paration. The activity is determined from the amount of extract 
required to produce equivalent contraction of isolated uterus of 
guinea-pigs weighing 170 to 270 grms. as soon as weaned, suspended 
in a bath containing special oxygenated saline 

Old Tuberculin — The potency is tested by comparing the dose 
necessary to produce its specific toxicity in guinea-pigs or other 
animals infected with the E. tuberculosis^ with the standard prepara- 
tion necessary to give the same effect. The inflammatory reaction 
is produced after 24 hours. 

Diphtheria Antitoxin.— Its potency is determined by comparing^ 
the dose necessary to protect guinea-pigs against the effect of a fixed 
dose of diphtheria toxin, with the dose of standard preparation of 
diphtheria antitoxin, necessary to give the same protection. 

Gas-gangrene Antitoxin (Perfrin gens).— Its potency is determined 
by comparing the dose necessary to protect mice or other animals^ 
against the lethal effect of gas-gangrene toxin, with the dose of a 
standard preparation of gas-gangrene antitoxin (perfringens), neces- 
sary to give the same protection. 

The same procedure is followed in determining the potency of 
Gas-gangrene Antitoxin (cedematiens or vibrion septique). For 
this purpose there are necessary, (a) the Standard preparation of 
Gas-gangrene Antitoxin (perfringens, cedematiens or vibrion septi- 
que), and (6) a suitable preparation of Gas-gangrene Toxin of any of 
the three varieties for use as a test toxin 

Anti-dysentery Serum —The assay is done in the same way as- 
other vSera except that the standard preparation of anti-dysentery 
serum is used. The Unit is the specific neutralising activity for the- 
B. Dysenterioe (Shiga), contained in such an amount of the standard 
preparation as the Medical Research Council may indicate. 

Tetanus Antitoxin.— For the comparison of potency there are- 
necessary (a) the standard preparation of tetanus antitoxin, and 
{h) a suitable preparation of tetanus toxin for use as a test toxin. 
The Unit is the specific neutralising activity for tetanus toxin^ 
contained in the standard preparation. The potency of a sample 
is determined by comparing the dose of it, necessary to protect 
guinea-pigs or mice against the lethal effect of a fixed dose of 
tetanus toxin, with the dose of the standard preparation of tetanus 
antitoxin, necessary to give the same protection. 

Staphylococcus Antitoxin.— The potency is determined by com- 
paring the dose necessary to neutralise the specific haemolytic, 
dermo-necrotic or lethal effects of staphylococcus toxin, necessary 
to give the same protection. For this purpose are necessary, {a) the^ 
Standard Preparation ot Staphylococcus Antitoxin, (6) a suitable 
Xireparation of staphylococcus toxin for use as a test toxin. ^ 

Antipneumococcic Serum. — Both types^ viz. I and II are tested in 
the same way. This is done by comparing the doses necessary to- 
Xirotect mice against the lethal effect of Diplococcus pneuruonicB^ 
(types I and II ) with the doses of standard preparation of anti- 
pneumococcio serum (types I and II) necessary to give the same protec- 
tion. For this purpose the Standard Preparation of Antipneumococcic 
Serum (types I and II) and a suspension of living, highly virulent 
D^n^ococcii-s (types ! and II) are necessary. ^ ^ 

Antirachitic Vitamin D.^-The activity, of vitamin D is determined 
by comparing its antirachitic activity with the standard pr^aration 
of Great Britain and Northern Ireland, kept in the National Instltute^ 
of Medical Research and is expressed in Units per gramme. 
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Curative About 20 young rats, weighing 40 to 60 gnus, 

^ire fed for about three Aveeks on rachitogenio diet* and the degree 
of rickets determined by taking X-ray photographs. The rats are 
now divided into two groups, one group receive daily doses of 0.25 to 
1 unit of the standard preparation, Avhile the other group the prepara- 
tion to be tested, for 10 to 14 days. After this the rats are killed and 
the extent of cure of rickets is estimated by means of X-ray 
photographs. 

Prophylactic Assay . — About 20 young rats weighing from 40 to 50 
grins, are ted on one of the rachitogenic diets for 4 to 5 weeks during 
which they are divided into two groups. Rats of one group leceive 
•daily dose of 0.025 to 0.1 Unit of standard preparation, while the othei 
receive the preparation to be tested. At the end of the period the lats 
are killed, and corresponding bones are taken from every rat. The 
weight ot the ash is determined for the two groups. The aveiage 
percentage of the bone ash of the rats fed on the sample to be tested, 
against the same of the rats fed on the standard preparation, gives 
the strength of the preparation tested. 

Vitamin A. — The activity of a preparation of vitamin A is deter- 
mined by comparing its activity with that of the standard prepara- 
tion of vitamin A, or with that of a subsidiary laboratory standard, 
the activity of which is known in terms of the Standard Preparation. 

The Unit is defined as the specific activity contained in 0.6 
miorogram (O.67) of the Standard Preparation of js. carotene. 

Assay is made by one of the following methods, viz. — 

(а) By increase in weight in rats which have ceased to grow on 
a diet deficient in vitamin A. 

(б) By Spectrophotometric Method. --This method measures the 
amount of a substance having a certain physical pioperty charac- 
teristic of vitamin A. 


Vitamin B^. — The activity is determined by comparing the anti- 
neuntic activity with that of the Standard Preparation of Anti- 
neuritio Vitamin (Vitamin B^) by a suitable method The Standard 
Preparation is kept in the National Institute for Medical Research 
defined as the specific antineuritic activity contained 
in 10 tng. of the standard preparation. The preparation is standard- 
ised by comparing the increase in weight of rats which have ceased 
to grow while receiving a diet deficient in Vitamin B,. 

standardised in the same way as vitamin B,. 
ihe Unit is defined as the specific antiscorbutic activity contained m 
O.Oo mg. of the Standard Preparation. 

Its activity is standardised by observing the changes in the histo- 
logical structure of the teeth on diets deficient in vitamin C and by 
determining the amount of protection given by the preparation 
tested as compared with the standard preparation. 


OFFICIAL OR PHAEMACOPOEIAL PREPARATIONS 

The ofhcial preparations are sometimes called Galenical 
after the celebrated physician Galen, but this term is now a 
misnomer, as with the advance of pharmacy, many drug's 
have come into use which were unknown in Galen’s days. 

Few drugs can be administered in their natural state. 
They are either too nauseous, too bulky, or contain some 


* Rachitogenic diet.— Giound 
gluten, gelatin, eacii 15 pc., 
1 p c , or 

Ground yellow maize, 76 p c 
sodium chloiide 1 p c. 


yellow maize, whole wheat, each 33 p c , wheat 
calcium caihonate, 3 p c , sodium chloiide, 

, wheat gluten 20p c , calcium caihonate 3 p c , 
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principles which are injurious to life or health. They are, 
therefore, submitted to certain processes prescribed by the 
British Pharmacopoeia, in order to render them fit for ad- 
ministration, and also to help their preservation and storing, 
so as to maintain an uninterrupted supply during all seasons 
of the year. In the following pages we have given all the 
official preparations of the E.P. ol 1932 and Addendum 1936, 
in a tabular form, with their composition, strengths, doses, 
and in many instances, their actions and uses 

Aceta.— These are solutions of drugs in acetic acid, not in 
Vinegar. There is only one in the B.P. 

Acetum ScilleB.—S quill bruised 10 gms., acid acetic dilute 100 mils. 
Dose , — 10 to 30 ms. or 0.6 to 2 mils. 

Acida Diluta.— Diluted Acids are strong acids diluted with distilled 
water. They are seven in number. 


Acidum 


Aceticum Dil. 

Hydrotromicum 

Dll. 

Hydro chloricum 
Dll 

Hydro cy am cum 
Dll 


Hypophosjpho- 
rosum Dll. 

Phosphoricum 

Dll. 

Sulphuncum 

Dll 


Pi eparation 


Acetic acid 182 G- , watei 
818 G 

A solution containing 10 p.c 
hydiogen bromide by wt 

Hydrochloric acid 313 G, 
watei 687 G Contains 10 
p c HCl. 

A solution containing 2 p c 
of hydiogen cyanide by 
weight 

Baiium hypophosphite and 
dilute sulphuiic acid 10 
p c hypopnosph acid. 

Phosphoiic acid 112 G , water 
888 G 

Sulphuric acid 104 G, water 
896 G 


Dose 


30 to 60 ms, 

2 to 4 mis 
15 to 60 ms 

1 to 4 mis 
5 to 60 ms 

0 3 to 4 mis 

2 to 5 ms 

0 12 to 0 3 ml 


5 to 15 ms 
0 3 to 1 ml. 

5 to 60 ms 
0 3 to 4 mis 
5 to 60 ms 
0 3 to 4 mis 


Action and Uses 


Refiigerant and 
diuietic 

Sedative. Pi events 
cinchonism 

In acid dyspepsia, 
gastiic tioubles 

Sedative A dead- 
ly poison In 
vomiting, pain- 
ful gastiic dis- 
ordeis, &c 


Tonic, lefiigeiant 

Tonic, astringent 
To check 

diarihoea 


The dosage of all varies from 5 to 60 ms.; except— Acid. Hydro- 
cyauicum Dil , 2 to 5 ms. ; Acidum Hydrobromicum DiL, 15 to 60 
ms.; Acidum Hypophosphorosum Dil., 5 to 15 ms., and Acidum 

Aceticum Dil., 30 to 60 ms. i m j.- 

Adeps and Adeps Lanse. Lard and Wool Fat. Two preparations, 

AdepVBOTZoinatus.-Lard 1000 gms., powdered benzoin 30 gms. 
Melt the lard in a water-bath, mix and strain. 

N.B. In India suet .should be used in place ot lard. 

Adeps Lanae Hydrosus. Syn.—Lanohn.— Wool fat 7 gms.. distilled 

water 3 mils. Mix by trituration in a warm mortar 

Aause. Waters — With the exception of distilled water, sterilised 
watei and Aq. Chloroform! all aqme are weak and simple solutions 
Tf voiatde oils obtained as described under aromatic waters. They 
are nine in number. 


Aqua 

Prepai ation 

Dose Action 

Auethse 

Cone 

Anethae 

Dost 

C amphorae 

Oil of dill 2 mils , alcohol (90 p c.) 

60 mils , water q s to 100 mils 
Dill 10 gm , watei 200 mils, distil 

Camphoi 1 gm , alcohol (QO p.c ) 

2 mils , and distilled water 1000 
mils By solution 

5 to 15 ms Caiminative 
(0 3 to 1 ml ) ^ 

1/2 to 1 oz Do 

(15 to 30 ml) , X ^ 

th to 1 oz Stimulant and anti- 
(15 to 30 ml ) spasmodic. As a 

vehicle 
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Aqua 

Piepaiation 

Dose 

Action 

CMoroformi 

Chlorofoim 2 5 mils, distilled 
water to 1000 mils Toy solu- 
tion 

Cinnamon oil 20, alcohol (90 p c ) 

*/2 to 1 oz. 

(15 to 30 ml ) 

A llavouiing 
agent 

Cinnamomi 

5 to 15 ms 

Carminative, fla- 

Cone 

600, watei q s. 1000 

(0 3 to 1 ml ) 

vouiing agent 

Cinnamomi 

Cinnamon hiuised 1 gm and 

Va to 1 oz. 

A caiminative 

Best 

water 20 mils, distil 10 mils 

(15 to 30 ml.) 

A vehicle 

Destillata 

Distilled from natui^l potable 
watei 

- 

A vehicle 

Menthae 

Peppermint oil 20, alcohol (90 

5 to 15 ms. 

An antispasmodic 

Pip. Cone. 

p c,) 600, water q.s 1000 

(0 3 to 1 ml ) 

and carmina- 
tive vehicle. 

Menthee 

Pip. Best 

Oil of peppeimint 1 mil and 
watei 1500 mils., distil 1000 mil 

1/2 to 1 oz 
(15 to 30 ml ) 

Do 


Aquae Aromaticae.— Aromatic waters are prepared either by (a) 
distillation^ (b) solution, i.e by shaking the essential oil with five 
hundred times its volume of distilled water for fifteen minutes and 
filtering after 12 hours ; or by triturating the oil with powdered talc, 
keiselguhr, or pulped filter paper, and five hundred times its volume 
of distilled water, and filtering ; or (c) by diluting the concentrated 
water with 39 times its volume of distilled water. 

N.B. — Concentrated aromatic waters are weak alcoholic solutions 
of volatile oils which when diluted with 39 times its volume of 
distilled water, yield a preparation which is approximately equi- 
valent to distilled aromatic water m strength, out contains about 
1.5 p.c. v/v of alcohol (90 p.c.). 

Aqua Sterilisata. Sterilised Distil potable water from a 

glass still, or a still in which the distillate does not come in contact 
with copper, which has been cleansed immediately before distil- 
lation. Keject the first portion and collect in a sterilised neutral glass 
container. Close the container to exclude bacteria, and immediaetly 
sterilise by heating in an autoclave. 

Cataplasmata. Poultices are thick pasty preparations intended 
for local application, either cold or hot. Only one prepaiation, viz. — 

Cataplasma Kaohm. RaoUn-Poultice , — Kaolin (finely sifted) 527 
’grms., boric acid (finely sifted) 45 grms., methyl salicylate 2 mils., oil 
of peppermint 0.5 mil., thymol 0.5 grm., glycerin 425 grms. 

N.B —Should be kept in a well-closed container, 

CoUodia,— Collodions are solutions of drugs in collodion, or 
solution of pyroxylin in ether and alcohol. 

Collodium Flexile.— Pyroxylin 2 gm., colophony 3 gm., castor oil 
2 gm., alcohol (90 p.c.) 24 mils, ether q.s to 100 mils. The alcohol 
(90 p.c.) may be replaced by industrial methylated spirit of the same 
strength. 

Confectiones.— Confections, Electuaries or Conserves are soft 
preperations of drugs, made into a paste with sugar or honey, either 
to give them a pleasant and agreeable taste, or to preserve them. 
The dose of all confections is 60 to 120 grs. or 4 to 8 grms. There 
are only two in the B.P. 


Confectio 

1 

Ingiedients 

Strength 

Action and uses 

Sennse 

Powdered senna leaf 10 
gms ,powdeied coriander 

4 gms , figs 16 gms., tama- 
rind and cassia, each 
12 gms , prunes 8 gms , 
i extiact 01 liquorice I 1/2 
gms , sucrose 40 gms , 
water q s to 100 gms. 

10 p 0 

A safe and elegant 
laxative in chronic 
constipation. 
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Confectio 

Ingiedients 

Sti ength 

Action and uses 

Sulphuris 

Precipitated sulphur 450 

45 p c 

A gentle laxative. 


gms , acid pot tai ti ate 110 


gms , tiagacanth 5 gms , 
syiup 210 mils, tinctuie 
of oiange55mils , glyceiin 
170 mils 


i 


_ Effervescents Granular, or those pieparations that effervesce when 
mixed with water. All are granular They are prepared by the 
admixture of acids and alkalies. Pulvis Effervescens Compositus 
(Seidlits Powder) is described under powders. 

The following are the B P, granular effervescing preparations, the 
quantities of which are given in grammes : — 


Effervescent 

Composition 

Dose 

Action and uses 

Sodium 

Phosphate 

Sodium phosphate 50, sod 
bicarb 50, taitaiic acid 
24, citric acid 21 

60 to 240 grs 
(4 to 16 gms ) 

A mild aperient. 

Sodium 

Sod bicaib 50, sod. sulph 

60 to 240 gi*s 

Hydragogue purga- 

Sulphate 

50, taitaiic aCid 24, citiic 
acid 21 

(4 to 16 gms ) 

tive. 


Elixiria. Elixirs are weak tinctures of drugs rendered pleasant 
and agreeable by admixture of sugar and aromatics. Only one in 
the B P., viz,— 

Elixir Cascarae Sagradae.— Cascara sagrada m coarse powder 1000 
grms., liquorice, unpeeled, in coarse powder 125 grm., light magnesium 
oxide 150 grms., soluble saccharin 1 grm., oil of coriander 0 15 mil, 
oil of anise 0.2 mil., alcohol (90 p.c.) 12 5 mils., glycerin 300 mils., 
distilled water, q s. to 1000 mils. Dose.— 2 to 4 mils or 30 to 60 ms. 

Emplastra. Plasters.— Four in number. They are made of adhesive 
substances spread upon cloth or leather so as to adhere to the skin. 
They are applied for the purpose of holding medicinal substances 
in contact with the body, of acting as a protective and support, or of 
bringing the edges of a wound together. 


Emplastrum 


Materials used 


Strength 


Action and uses 


Belladonnae 


Cantharidini 


Colophonii 


Plumbi 


Powdered root percolated 
with alcohol and water 
to make an extiact Mix 
with colophony plaster 
to lequirea strength 
Canthandin 2 gm , acetone 
100 ml , castor oil 200 gm., 
yellow hees-wax 400 gm , 
wool fat 398 gm 
Colophony 10 gm., lead 
plastei 85 gm , hard soap 

Lea<f monoxide 4 gms , olive 
oil 8 gms., water 4 mis. 
or q s 


0 25 p.c 
of alkaloids 


0.2 p c 
of 

cantharidin 
10 p c. 


A local anodyne In 
lumbago, neuralgia, 
swollen and painful 
glands 

Vesicant. 


For strapping wound. 

Sedative and protec- 
tive. 


Extracta. Extracts.— These are prepared by extracting the active 
principles either with water, alcohol, or both, or with ether. They 
contain different active principles in a very concentrated form with 
very little inert substance. Different methods are used for extraction, 
viz., maceration^ infusion^ percolation and decoction. Accoraing to- 
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the consistency of the different extracts they have been divided 
into, Dry or Solid, Semisolid or Soft, and Liquid. 

The B.P. directs that the industrial methylated spirit of equivalent 
strengjth may be substituted m place of alcohol in the preparation 
of the different extracts provided no industrial methylated spiiit 
is left in the finished product. 

Of the different extracts, Ext. Fellis Bovini, Ext. Hepatis Liq., Ext. 
Hepatis Sic., and Ext. Pituitarii Liq., are animal products. 

Semisolid or Soft Extracts are prepared by dissolving, macera- 
ting, infusing or boiling drugs in cold or hot distilled water, and 
evaporating the solution, infusion or decoction, as the case may be, 
to the consistence of a soft extract. They are six m number. 


Exti actum 

Source 

Piocess 

Cinchonse 

Cinchona 1000 gm , gly* 
ceiin, and alcohol q s 
(^/5gi alkaloids in8 gi s ) 
Ox gall 

P & E 

Fellis 

E 

Bovini 
Gentian se 

Sliced loot diied 

MD & E 

Glycyrrhizse 

Diied loot 

MD&E 

Haiti 

Malted giain of barley 

Digestion 

&E 

Haiti c Oleo 
Morrhuae 

Malt extiact 9 G, Cod- 
livei oil 1 G (15°/o 
Cod-livei oil ) 


Menstiuum 


Alcohol 


Dose 


to 8 gi 
(0.12 toO.SG 


Alcohol 

Watei 


Chloiofoim 

watei 

Watei 


5 to 15 gi 
(0 3 to 1 G ) 

2 to 8 gi s 
(0 12to05G : 
10 to 30 gis 
(0 6to2G.) 
60 to 240 ms 
(4 to lb ml ) 
60 to 240 ms. 
(4 to 16 ml ) 


Except Extractum Cmohonae which has been diluted with glycerin 
to contain ^ gr. of total alkaloids in 8 grs., the strengths of the soft 
extracts are not adjusted, but since they do not contain any potent 
principle this is of little consequence. 

Liquid Extracts are prepared from drugs with water as the solvent 
and about 20 p.c. alcohol is added for their preservation against fer- 
mentation and fungoid growth. Ext. Cinohonae Liq. is prepared from 
soft extract They are fifteen in number. 


Exti actum 

Ingredients 

Alcohol 
p c in 
the 
men- 
stiuum 

Strength 

Dose 

Belladonnas 

Belladonna root, alcohol, 

90 

0 75 p c 

to 1 m 

Liq 

watei 


alkaloids 

1 0 015-0 06 ml. 

Cascaras 

Sag Liq 

Cascaia powder 1000 G, 
alcohol 250 ml., water 
q s to 1000 mil 

90 

60 p c 

^ 30 to 60 ms 

2 to 4 mis 

Cinchonas 

Ext cinchoji 60 G , 

90 

5p c 

5 to 15 ms 

Liq 

hydiochloric acid 3 
ml , glycerin 10 ml., 
alcohol 25 ml , water 
q.s to 100 ml 


alkaloids 

0 3 to 1 ml 

ColchiciLiq. 

Colchicum seed 1000 G , 
alcohol q s 1000 ml. 

60 

0 3 p c 
colchicine 

2 to 5 ms 

012 to 0 3 ml 

Ergotas Liq 

Ergot 1000 G., taitaiic 


0 06 to 

10 to 20 ms. 

acid, alcohol, each q s 

50 

0 04 p c 
ergotoxine 

0 6 to 1 2 ml 

Glycyrrhizas 

Liquorice 1000 G , chlo- 


Sp gi 1200 

30 to 60 ms 

Liq 

rofoim watei and 
alcohol q.s. 

90 

2 to 4 mis 


D=Decoction. E=Evap oration. I=Infusion 


P=Per eolation M=Macei ation . 
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i 

Exti actum 

Ingiedients 

Alcohol 
p c in 
the 
men- 
stiuum 

Strength 

Dose 

Hamame- 
lidis Liq. 

Hamamelis 1000 G , 

alcohol q s to 1000 
ml 

45 

50 p c 

30 to 60 ms. 

2 to 4 ml. 

Hepatis 

Liq 

Livei of ox or sheep, 
glyceiin, alcohol, 
watei 

95 

1 oz equal to 

8 oz flesh 
livei 

1 oz 

30 mils 

Hyoscyami 

Liq 

Hyoscyamus powdei 1000 
G., alcohol q.s 

70 

0 O 50/0 of 
alkaloids 

3 to 6 ms 

Ipecacuan- 
has Liq. 

Ipecac powdei 1000 G., 
alcohol q.s 

90 

2 p c 
emetine 

Va to 2 ms. 
or 

10 to 30 rnsr 

Nucis 

Vomicae Liq. 

Nux vomica 1000 G, 
alcohol qs 

Posterior looe of pitm- 
taiy of ox, watei and 
acetic acid. 

Senega 1000 G., dilute 

45 &70 

15 p c 
st^chnine 
10 Units pel 
mil 

1 to 3 ms 

0 06 to 0.2 ml. 

Pituitarii 

Liq. 

Senegae 


2 to 5 Units 

0 2 to 0 5 ml. 
(subcutane- 
ously) 

5 to 15 ms 

Liq 

Sennae 

solution of ammonia 
q s , alcohol q.s to 
1000 ml 

Senna fiuit 1000 G, alco- 

60 

50 p c. 

0 3 to 1 ml 

10 to 30 ms 

Liq 

hol 250 ml, chloio- 
foim water qs 1000 
ml 

90 

50 p c 

0 6 to 2 mis 

Stramonii 

Liq. 

Stiamonium 1000 G, 
alcohol q s 

45 

0 25p c. 
hyoscyamine 

Va to 3 ms. 

0 03 to 0 2 ml 


N. B — Extract of male fern, extracts of malt and malt 'with cod 
liver oil are thick viscid liquids, though they are not called liquid 
extracts in the B.P. 

From the above table it will be gathered that all the liquid 
extracts, except pituitary, require alcohol of various strengths, either 
for their preparation or for their preservation. Extract of Male Fern 
being prepared with ether is given in the table of Ethereal Extracts. 

In the preparation of liquid extract of colchicum, the seeds are 
first treated with light petroleum to remove fat before adding^ 
alcohol ; while ergot is treated with light petroleum to remove 
fat and then the liquid extract is prepared with alcohol acidified 
with tartaric acid ; and pituitary extract with distilled water acidified 
with acetic acid 

The strength of liquid extracts not containing any potent prin- 
ciple IS so adjusted that one part by weight of the drug produces 
one part by volume of the finished product, t.e. the strength is 1 in 1. 
In the case of extracts of powerful drugs, the strength is adjusted 
to a definite percentage of the active principle based on the average 
percentage of the active principle present in the crude drug. Thus- 
the liquid extract of ipecacuanha is so adjusted that it should contain 
2 p c. emetine^ the alkaloid strength contained in ipecacuanha. ^ 

Ethereal Extracts are prepared by percolating dry drugs with 
ether There is only one in the B.P. 


Exti actum 

Ingredient 

Process 

Menstruum 

Stiength 

Dose 

Filicis 

Male Fern 


Ether 

25 p c 
Filicin. 

45 to 90 ms 

3 to 6 mils 
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Dry Extracts, sometimes called abstracts, are alcoholic or watery 
extracts mixed with an inert powdered substance and then dried and 
powdered. They are ten in number. 


Exti actum 

Ingredients 

Process 

Strength 

Dose 

Belladonuss 

Sic. 

Casoarse 

Sagradae 

Sic 

Belladonna leaves, alcohol 70 
p c. 

Powdeied cascaia sagrada and 
water 

P &E 

P. &E 

1 p c. 
Alkaloids 

to 1 g] 
0.015-0 Ofa G 
2toSgis 
012to05G. 

Colcliici Sic. 

Golchicum coim 1000 G- , alcohol 
(60 p c ) and lactose, each q s 

P &E. 

1 p c 

colchicine 

Vitolgr 

0 016-0 Ob G 

Colocyuth 

Co, 

Colocynth 27 G, aloes 66 G, 
scammony 18i/2G,cuid soap 
powder 14 G, caidamom4i/2 
G., alcohol (60 p c ) 700 ml 

M &E 

27 p c 

2 to 8 gi 
0.12to05G 

Hepatis Sic. 

Trimmed ox oi sheep livei, 
alcohol (80 pc), sulphmic 
acid and water 

E 


Equivalent 
to 1/2 lb of 
flesh liver 

Hyoscyami 

Sic. 

Hyoscyamus 1000 G , alcohol 
(70 p.c ) q s. 

P c&E 

0 3 p.c 
alkaloid 

1/4 to 1 gr. 

0 016-0 06 G 

Kramerise 

Sic. 

Krameiia, watei 

P &E 

1 

5 to 15 grs 
0.3 to 1 G. 

Nucis Vomi- 
cse Sic. 

Nux vomica 1000 G, alcohol (70 
p.c ), cal. phosphate each q s 

P. &E 

5 p.c 

stiychnine 

1/4 to 1 gr. 

0 015-0.06 G. 

Opii Sic. 

Opium, water, calcium phosph 

E. 

1/b gi. mor- 
phine in Igi 

1/4 to 1 gl. 

0 015-0 06 G. 

Stramonii 

Sic. 

Stramonium, 1000 G , alcohol (95 
pc), starch each q s 

P. &E. 

8/ioo gr 
hyoscya- 1 
mine in 8 gi 

1/4 to 1 gr. 
or 1 to 8 grs 


Ipecac. Liq. 
Nucis Vom. Liq. 

„ Sic. 

Opii Sic. 
Pituitarii Liq. 
Stramonii Liq. 

Sic. 


The following extracts are standardised: — 

Ext. Belladonnse L^. Ext. Hyoscyam. Sic. 

„ Cmohonae ^ „ 

ll Colciiici Liq. ’’ 

” -r. ’h r ” 

„ Ergot. Liq. ^ „ 

„ Hyoscyam. Liq. „ „ kio. 

Because of the variations in the strengths of the different prepara- 
tions, there is very little uniformity in the dosage of the different 
extracts. The student should however try to remember the maxi- 
mum doses of the extracts containing powerful active principles 
Names of extracts Maximum dose 

Belladonnse Liquid. . . ... 1 minim 

Ipecac. Liq. ... ... 2 ms. 

Nucis YomicsB Liq. . ... ... 3 

Stramonii Liq. .. ... . 3 

Colchici Liq. ... ., . 5 j^^g* 

Hyosoyami Liq. .. ... 0 

Ergot. Liq. _ ... . 20 ms. 


1 gr. 


ft 

Betlad. sic., Colchici sic., Hyoscyam. sic., *) 

Nucis Yom. sic., Opii sic., Stramon Sic. j 

Crelatinum.^ Gelatin pastes are mixtures of gelatin, glycerin and 
water in varying proportions, and are non-irritating protectives to 
the skin. They should be melted before use and applied with a 
brush. There is only one preparation. 

Gelatinum Zinci. Syn.'-TJnna's Paste,— Zino oxide, gelatin out 
small, each 150 grm., glycerin 350 grm., distilled water 350 mils 
or q.s. 

Glycerina — Glycerins are solutions of drugs in plain glycerin or 
glycerin and water. Because of the high viscosity of glycerin these 
preparations adhere to the mucous surface over which they are 
applied, therefore they are very popular as throat applications where 
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the demulcent action of glycerin also comes into play. Phenol 
having greater affinity for glycerin than water, Glycerinum Phenolis 
does not act as a caustic. They are six in number. 


Glyceimum 

Ingiedients 

Dose 

Action 

Acidi Borici 

Boiic acid 3i G, glyceiin qs 
to 100 G 

10 to 30 ms 

Antiseptic. 

AcidiTannici 

Tannic acid 15 G., glyceim 85 G 

10 to 30 ms 

Astringent. 

Aluminis 

Alum 13 G , watei 6 mils , glyce- 

30 to 60 ms 

Do 


iin 81 G. 



Amyli 

Staich 85 G , watei 170 mis , gly- 


Emollient 


ceiin 745 G. 



Boracis 

Boiax 12 G , glyceim 88 G 

Phenol 16 G , glyceim 84 G 

30 to 60 ms 

Antiseptic, 

emollient. 

Phenolis 

5 to 15 ms. 

Antiseptic 


Infusa Recens.— Fresh Infusions are watery solutions of vegetable 
principles, prepared by soaking in cold or boiling water, coarsely 
powdered or bruised crude drugs for a certain time in a covered 
vessel, and then straining the liquid. Quassia and calumba only are 
infused in cold water. The amount of water in all cases is 1000 mils. 
All infusions become inky with persalts of iron, except those of 
quassia and calumba. They should always be prepared fresh, and 
the prescriber should always specify “ recens when fresh infusion 
is required. To a student, the infusion of digitalis is most important, 
it contains 0.05 Unit of activity in 1 mil, and one-twentieth of the 
strength of the tincture. The dose is 6 to 20 mils or 90 to 300 ms. 
For a single dose it is given in 30 to 120 mils or 1 to 4 oz. They are 
nine in number. 

For dispensing purposes, fresh infusion should be used within 
twelve hours of its preparation. 


Infusum 

Ingredients 

Stiength 

Time 

in 

minutes 

Dose 

Anrantii 

Bee 

Dried bitter-orange peel cut 
small 50 G , boiling water 
1000 G 

1 in 20 

15 

1/2 to 1 02 

Bnehu Rec 

Buchu leaves broken 60 G , boil- 
ing water 1000 G 

1 in 20 


1 to 2 oz. 

CalumbsB 

Rec 

Calumba 50 G , cold water 1000 
mil 

1 in 20 

30 

1/2 to 1 02. 

Caryophylli 

Rec. 

Clove biuised 26 G, boilmg 
water 1000 G 

1 in 40 

15 

1/2 to 1 02 . 

Digitalis 

Rec 

Digitalis leaves powdered 4 

0 05 Unit 

15 

90 to 300 ms. 

G , and boiling watei 1000 G. 

in 1 mil 

i 

15 

or 

1 to 4 02 . 

Gentianse 

Co. Rec 

Gentian root thinly sliced 12 5 
gms , dried bitter orange peel 
cut small 12 5 gms., lemon peel 
small 25 gms , boiling water 

1 in 80 

1/2 to 1 02 . 

Quassias 

Rec. 

1000 gms 

Quassia i asped 10 G., cold water 
1000 mils 

1 in 100 

15 

1/2 to 1 02 . 

Senegas 

Rec. 

Senega powdeied 60 G , boiling 
water 1000 G 

1 in 20 

30 

1/2 to 1 02 . 

Sennas 

Rec. 

Senna fruit 100 gms , ginger 
sliced 5 gms , boiling water 
1000 gims 

1 in 10 

15 

1/2 to 2 nz 


Infusa Concentrata. Concentrated infusions are solutions of drugs 
in alcohol, prepared either by percolation or maceration, to be diluted 
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with, seven times their volume of distilled water^ when they become 
approximately eq^uivalent in strength, but not in flavoui, to fresh 
infusions, but containing only a small proportion of alcohol. They 
are eight in number. 

A. S.— Infusions of senna, both fresh and concentrated, are now 
prepared with fruits and not with leaves as before. 


Infusum 


A-nrantii 

Cone. 

Buehu 

Cone. 

C alnmbse 
Cone. 

Caryophylli 

Cone. 

Gentianse 
Composi- 
tnm Cone 

^nassisB 

Cone 

Senegse 

Cone. 

Sennae 

Cone 


Ingiedients 


Piocess 


Dose 


Diied bitter oiange peel 400 grm,, alcohol 
(25 p.c ) 1350 mils 

Buchu fleshly bioken 400 gims , alcohol 
125 p c ) q.s 1000 mils 

Calumba cut small 400 pim, alcohol (90 
p c.)250 mils , distilled watei q.s to 
1000 mils. 

Clove biuised 200 grm., alcohol (25 p c ) 
1100 mils 

Gentian sliced 100 grm , diied bitter 
oiange peel 100 grm., lemon peel 200 
gim , alcohol (25 p c ) 1200 mils 

Quassia rasped 80 grm , alcohol (90 p c ) 
250 mils , distilled watei q s to 1000 
mils 

Senega 400 grm s , dilute solution of am- 
monia and alcohol (25 p c.) each q s. 
to 1000 mils 

Senna fruit 800 gim , Strong ti of ginger 
80 mil , alcohol (20 p c ) q.s to 1000 mils. 


M 

P 


M. 


M 

M, 

M 

P. 

P 


2 to 4 mils 
30 to 60 ms 
4 to 8 mils. 
60 to 120 ms 
2 to 4 mils 
30 to 60 ms 

2 to 4 mils 
30 to 60 ms 
2 to 4 mils. 
30 to 60 ms 

2 to 4 mils 
30 to 60 ms. 

2 to 4 mils 
SO to 60 ms 

2 to 8 mils. 
30 to 120 ms 


Injectio. Injections are solutions or suspensions of drugs intended 
for injection into the muscle, except Injectio Sodii Chloridae et Acacise 
which is meant for intravenous injection. They are eight in number. 


Injectio 


Ingiedients 


Bismuthi 


Bismuthi 

Oxychloridi 

Bismuthi 

Salicyla- 

tis 

■Perri 


Bydrargyri 


Hydrargyri 
Sub chi o- 


ridi 

Mersalyli 


iPrecipitated bismuth 20 grm., dextrose ' 
5 grm , cresol 0.5 mil., sterilised 
water q s to 100 mils. 

Bismuth oxychloride 10 grm., dex- 
trose 5 grm , ciesol 0 5 mil , sterili- 
sed watei q s to 100 mils 

Bismuth salicylate 10 gim , camphoi, 
phenol, each 1 grm , olive oil q s to 
100 mils. 

Solution of feiric chlor 7 mils , citric 
acid 2 grm , dilute solution of am- 
monia and distilled water q s , 
sterile watei q s tol(X)mils 

Mercuiy 10 gim, wool fat 50 gim, 
camphor 10 grm , creosote 10 mils , 
olive oil 23 mil 

Calomel 5 grm , wool fat 50 grm , cam- 
phor 10 grm., creosote 10 mil , olive 
oil 23 mil 

MersaJyl 10 grm , theophylline 5 gim , 
sodium hydroxide 0 05 grm oi q s 
steiilised water q.s to 100 mils. 


Sodii Chlo- 
ridi et 
Acacise 


Sodium chloride 9 grm , acacia 60 gi m , 
sterilised water qs to 1000 mils 


Strength 


3 gis in 
15 ms. 

3 grs in 
30 ms. 

2 gis in 
20 ms 

1/2 gr iron 
and ammon. 
cit 01 i/io gr 
iron in 30 ms 
1 gr Hg in 
10 ms 

1 gi calomel 
in 20 ms 


3 grs mer- 
salyl, P /2 gr 
theophylline 
in 30 ms 
09 p c 


Dose 


0.5 to 1 ml. 

8 to 15 ms. 

1 to 2 mils 
15 to 30 ms. 

0 6 to 1 2 mis. 
10 to 20 ms 

1 to 2 mils 
15 to 30 ms 


0 3 to 0 6 mil 
5 to 10 ms 

0 6to 12 mil 
10 to 20 ms 

0 5 to 2 mil. 
8 to 30 ms 


Lamellse. — Eye-discs are thin plates or discs of medicated gelatin 
with glycerin, used in ophthalmic practice. These are prepared by 

Ao^e.—M= Maceration. P = Percolation. 
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dissolving gelatin 18 gms , in glycerin 2 gms., and watei 88 gms. or 
q,s They are four in number. 


Lamella j 

Composition 

Strength 
in each 

Action 

Atropmse 

Discs of gelatin with glyceiin weigh- 
ing about i /60 gi each 

i/5000 gl 

Mydiiatic 

Cocainse 

Discs of gelatin with glycerin weigh- 
ing about i /20 gi each. 

i/50 gr ' 

A local 
ansesthetic 

Homatro- 

pinas 

Discs of gelatin with glyceiin weigh- 
ing about i/38 gi each 

i/ioo gl 

Mydiiatic 

Physostig- 

minae 

Discs of gelatin with glyceiin weigh- 
ing about i /60 gi. each 

i/iooo gl 

1 

Myotic 


Linimenta.— Liniments or Embrocations aie preparations used for 
rubbing or painting over the skin. The majority of them are limpid 
liquids. Camphor enters into their composition ior its local stimulant 
action, and also to lessen the risk of these being taken internally as 
it has a characteristic strong smell. It must be remembered that 
Linimentum Terebinthinse Aceticum should not be mixed with Lini- 
mentum Camphoraa Ammon, as by this admixture a chemical corn- 
bination takes place which neutralises the effects of both the ammonia 
and acetic acid. They are seven in number. 


Linimentum 

Composition 

Strength 

Aconiti 

Aconite 50 G, camphoi 3 G, 
alcohol (90 p.c ) q s 100 mis. 

50 p c. 

Belladonnae 

Belladonna lOot 1000 G, cam- 
phoi, alcohol (90 p c ), watei, 
each qs to pioduce the le- 
quued stiength. 

0 375 p c 
alkaloids 

C amphorae 

Camphoi in flowers 2 G , and 
olive oil 8 G 

20 p c 

C amphorae 
Ammo- 
niatum 

Camphoi 125 gms , oil of laven- 
dei 5 mils , stiong solution of 
ammonia 250 mils, and alco- 
hol (90 p c\ to 1000 mils 

125 p c 

Saponis 

Soh soap 80 gms., camphoi 40 
gms , oil of 1 osemai y 15 mils , 
alcohol (90 pc.) q s to 1000 
mils , and water 170 mils, 

8 p c 

Terehin- 

thinae 

Soft soap 75 gms , camphor 60 
gms , oil of turpentine 650 
mils , water q s. to 1000 mils 

65 p.c. 

Terebin- 

thmae 

Aceticum 

Glacial acetic acid 110 mils , 
liniment of camphor 445 mils,, 
Oil of turpentine q.s to 1000 
mils 

44 p c 


Action and uses 


A poweiful local 
sedative and 
anodyne 

A poweiful local 
anodyne In neu 
lalgia, etc 

A local stimulant 


Rubefacient and 
countei -niitant 


A stimulant appli- 
cation to spiains 
and bruises 

Iiritant and 
rubefacient 

Poweiful lubefa- 
cient 


Liquores —Solutions are solutions of vegetable, animal or in- 
organic substances in distilled water, either alone or with other 
solvents. Liqr. Adrenalini Hydrochlor and Liqr. Epispasticus are 
obtained from the animal kingdom. Liqr Epispasticus is prepared 
with acetone. Most of the vegetable solutions are made with the aid 
ot alcohols of various strengths. They are thirty in number. 


Liquoi Composition 1 

Strength 

Dose 

Adrenalini Adrenaline 1 G, chloibutol 5 G, 

1 in 1000 

2 to 8 ms 

Hydroch sodium chloiide 9 G , acid hydro- | 

chi 01 dll 3 ml , watei q s to 1000 
mis 1 

01 0.1 p c 

subcuta- 

neously 

Ammonise Stiong solution of ammonia 333 mis , 

Dll. water q s 1000 ml. 

Ammonise 

Fortis 

j 

10 p c w/w 

325 p c 
by weight 

10 to 20 ms 

0 6 to 12 ml. 
Used 

ext eiTL ally 
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Liquor 


Composition 


Stiength 


Ammonii 
Acetatis Dil 
Ammonii 
Acetatis 
Fortis 
Arseniealis 


Arseni et 
Hydrargyri 
lodidi 
Caleilerolis 


Stiong solution of ammon acet 125 
ml , watei q s to 1000 ml. 

Acid acetic glacial 453 G , ammon. 
caib 330G,liq ammon. foit 100 
ml 01 q.s., water q s to 1000 ml 

Arsenic tiioxide 10 G, liq. pot 
Iiydrox 100 ml, acid hydiochloi 
dll 28 ml. or q s., watei q.s. to 
1000 mis 

Aisenic tiiiodidelG , led mercuiic 
iodide 1 G , water q.s. to 100 ml. 


7 2p c. 
57 5 p c. 

Ip.c 


1 p.c. of each 


Solution of calcifeiol in oil. 


1 mil or 15 ms 
contains 3000 
Units vita- 
min D 


Calcii 

Hydroxidi 

Cresolis 

Saponatus 

Epispastiens 


Ferri 

Perchloridi 

Formaldehydi 
Glycerylis 
Tnmtratis 
Hydrargyri . 

Perchloridi 
Hydrogenii 
Peroxidi 
lodi Aquosus 


lodi Fortis 
(Tr lodi 
Fort.) 
lodi Mitis 
(Tr lodi 
I^tis) 

lodi Simplex 

Magnesii 

Bicarbonatis 


Calcium hydroxide 1 G., watei 100 
ml 

CiesolSOOml , linseed oil 180 G , Pot. 
hydi oxide 42 G., watei q s. to 1000 
mils 

Cantharidm 4 gms , castor oil 25 
mils., colophony 12 gims , acetone 
q s to 1000 mils 

An aqueous solution of FeCls 
Obtained by oxidation offeiious 
chloiide 

An aqueous solution 

Solution of glyceiyl tiinitiate in 
alcohol 

Meicuiic chloride 1 gm., and water 
q.s 1000 mils, by solution 

An aqueous solution of hydiogen 
pei oxide 

Iodine 50 gm., potassium-iodide 100 
gm , distiled water q s 1000 mil. 

Iodine 10 G., pot. iodide 6-G , water 
10 ml , alcohol (90 p c ) q.s to 100 
ml 

Iodine 21/2 G , pot iodide IV 2 G., 
watei 21/2 ml , alcohol (90 p c ) q s 
to 100 ml. 

Iodine 9 G , alcohol (95 p c ) q s to 
100 ml 

A solution of magnes. bicarbonate 
in water saturated with CO 2 


0 15 p c 
50 p c. 


0 4p c. 


15 p c feme 
chloi 

37 to 41 p c 
j /00 gi in 
2 ms 
i/ic gi in 
60 ms. 

10 of oxygen 
in 1 

5 p c. iodine 
10 pc pot. 
iodide 

10 p.c iodine 
6 p c not. 

I iodide 
|2.5pc iodine 
1.5 p.c pot. 
iodide 
V-h gi . in 
15 ms. 

2.5 p c. 


Morphinae 
. Hydro - 
chlondi 

Picis 

Carbonis 

Plumbi 

Subaeetatis 

Dll. 

Plumbi 

Subaeetatis 

Fortis 

Potassii 

Hydroxidi 

Quininse 

Ammoniatus 

Sod88 

Chlormatae 
Cbmuxglcalis 
So dil Chlondi 
Physio logicus 
Sti^chuinae 
Hydro - 
chlorida 


Morphine hydrochlonde 1 gm , di- 
lute hydiochloiic acid 2 mils , 
alcohol (90 p.c.) 25 mils , and watei 
qs to 100 mils 

Prepaied coal tar 2 gms., quillaia 
in powdei 1 gm , and alcohol 
("90 p.c )q s to 10 mils 

Strong lead sub acetate solution 12 5 
mils , watei q s. to 1000 mils. 

Lead acetate 250 gm?., lead mon- 
oxide in powdei 175 gms , and 
watei qs to 1000 mils. 

An aqueous solution containing 6 
p c of total alkali (TCOH) 

Quinine sulph 2 G , dilute sol. am- 
mon. 10ml , alcohol (60 p c ) q s to 
100 ml 

Chlonnated lime, bone acid, sod 
carb each q.s , watei 1000 ml. 

Sodium chloride 9 G, water q.s 
1000 ml 

Stiychnine hydrochloride 1 gm., 
alcohol (90 pc) 25 mils , and 
water q s to 100 mils. 


Vigr in 
30 ms Cl- 
ip c 

20 p c 


1 25 p c 
liquor 

19 to 21.5 p c 
lead 


1^3 gi in 
60 ms 

0 5 toO 55p c 

chlorine 

0 9 p.c 

1 p c or Vs gi 
in 12 ms. 


Dose 


Vi to 1 oz 
8 to 30 ml 
15 to 60 ms 

1 to 4 ml. 

2 to 8 ms 

0 12 to 0 5 ml 


5 to 15 ms 
0 3 to 1 ml. 

5 to 10 ms 

Ol- 
io to 15 ms 

1 to 4 oz 
30 to 120 mL 
Used 

externally 

Used 

externally 

5 to 15 ms, 
0.3 to 1 ml 


V 2 to 2 ms 
0 03-0 12 ml 
30 to 60 ms 
2 to 4 mils 
30 to 120 ms. 

2 to 8 mils. 
5 to 15 ms 

0 3tol miL 

Used 

externally 

5 to 30 ms. 

0 3 to 2 ml 

3 to 15 ms 

0 2 to 1 ml 

1 to 2ozs 
30 to 60 
mils 

5 to 30 ms 
0.3 to 2 ml 


Used 

externally 

Used 

externally 

Used 

externally 

Used 

externally 
30 to 60 ms. 
2 to 4 ml 

Used 

externally 


3 to 12 ms. 
0 2 to 0 8 ml 
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The following liquors are all 1 p.c., ^.e. contain 1 gr. in 110 ms. — 
Xjiquor arsenicalis, arseni et hydrarg. iodicli. glycerylis trinitiatis, 
morphmse hydroohlor., strychninae hydrochlor. 

The following liquors are meant for external use only: — 

. Liquor ammonise fort., Liq. cresolis saponatus, Liq. epispasticus*. 
Liq. formaldehydi, Liq. iodi fort., Liq. picis carbonis, Liq plumbi 
subacetatis fort, and dilutus, Liq. potassii hydroxidi, and Liq. sodai 
chlorinatse chirurgicalis. 

Lotiones. — Lotions are solutions or mixtures of active ingredients 
for external application only. There is only one. 


Lotio 

Composition 

Strength 

Action and uses 

Hydrargyri 

Nigra 

Meicurous chloride? gms , glyceiin 
50 mils., solution of cal hy dioxide 
q.s. to 1000 mils. 

07 p c. 

i 

A stimulating alte- 
lative applica- 
tion to syphili- 
tic soies 


Mella. — Mellita. Honeys are liquid preparations containing honey 
as a vehicle. They are three in number. 

Mel Depuratum is honey melted and strained through flannel. 


Mel 

Prepai ation 

, Strength 

Dose 

Action 

Boracis 

Borax 10 gms , puiified honey 
85 gms. and glyceiin 5 gms 

10 p c. 

Used 

locally 

An alterative 
to diseased 
mucous sui- 
face 

Expectorant 
Used as a 
vehicle 

Oxymel 

Acetic Acid 15, watei 15, honey * 
q s, to 100 ml 

sp gr 

1 258 to 
1.263 

30 to 120 
ms (2 to 

8 mils ) 

Oxymel 

Scill® 

Squill 5 G , acetic acid 9 ml., 
watei 25 ml , honey q s 

5 p c 
squill 

30 to 60 
ms. (2 to 

4 mils.) 

Expectorant 


Misturae — Mixtures are preparations in which drugs are simply 
dissolved in water or suspended in it. The official mixtures are 
only two in number. 


Mistuia 


Piepaiation 


Strength 


Dose 


Magnesii 
Hydroxidi 
(Cream of 
Magnesia) 
Sennas 

Composita 


Mag sulph. 47.5 G , sodium hydro- 
xide 15 Gr , light mag oxide 
52 5 Gr, water q s. 1000 ml 

Magnesium sulphate 25 gms , liquid 
extract of liquorice 5 mils , tinct. 
card Co. 10 mils., spt ammon 
aromat. 5 mils , and fteshinfusion 
of senna q s to 100 mils 


121/2 gi in 
240 ms. 


120 gis in 
1 OZ 01 

26 p c. 
mag sulph 


60 to 240 ms. 
4 to 16 mils. 


1 to 2 ozs 
30 to 60 mils. 


Mucilagines — Mucilages are solutions of gummy substances in 
water. They are two in number. 


Mucilago 

Ingiedients 

Dose 

Aeaciss 

Acacia 40 G , chloroform water 60 ml 

60 to 240 ms 

4 to 16 mis. 

Tragacanthse 

J 

Tragacanth 12 5 G, alcohol (90 p.c) 25 ml, 

60 to 240 ms. 

chloroform water q.s to 1000 mis. 

4 to 16 mis. 
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Oculenta. Eye ointments are preparations meant for application 
to the eye. They are prepared as follows •— 

Melt together 90 parts by weight of yellow soft paraffin and 10 
parts by weight of wool fat, filter while hot and sterilise by heat at 
150“C. lor one hour. The drug required for 100 grms. is mi\ed in a 
sterile mortar and the melted basis added to weigh 100 gims. 


Oculentum 

Ingiedients 

Stiength 

Atropmse 

Ati opine sulph 

0 25 p c 

Atropinse c 
Hydrargyri 
Oxido 

Atiopine sulphate, yellow mercuiic oxide 

0 125 p c 

1 p c 

CocainsB 

Cocaine hydiochloiide 

0 25 p.c 

Hydrargyri 

Oxid! 

Yellow mei curie oxide 

1 p c 

Hyoscinae 

HyosCine hydiobiomide 

0125 pc. 

lodoformi 

lodofoim 

4 p c 

Physostigmmse 

Phoysostigmine salicylate 

0 125 p c 


Oleata — Oleates are preparations of bases with oleic acid, having 
a solid or semi-solid consistence. Only one preparation, viz : — 

Hydrargyrum Oleatum.— Yellow mercuric oxide 20 gms., liquid 
paraffin 5 gms., oleic acid 75 gms. 

Olea. Oils. — There are thirty one oils in the BP. They can be 
grouped under three classes— fixed, volatile, and compound; tbeformer 
being obtained by expression, and the volatile by distillation, except 
in the case of lemon oil which is a volatile oil though obtained by 
■expression. Oil of cade is obtained by dry or destructive distillation. 

Of the ten fixed oils, cod-liver oil is an animal product, and the 
Test are expressed at ordinary temperatures Oil of theobroma is 
solid in cold weather and semi-solid or fluid in hot weather. The 
colour of cajuput is deep-green and that of cade is almost black. Oil 
of turpentine is almost colourless. The rest display various shades 
of straw, yellow and pale-brown. 

Fixed or Expressed Oils 


Oleum 


Amygdalae 

Araeliis 

Gossypii 

Seminis 

Hydnocarpi 

Lini 

Morrhuse 

Olivse 

Ricmi 

Sesami 

Theobro- 

matis 


Source 

Dose 

Bitter or sweet almonds 

1/2 to 1 oz 

Seeds 

1/2 to 1 oz 

Seeds 

1/2 to 1 oz 

Seeds. By cold expression 

5 to 15 ms 
up to 60 ms 

Linseed 

1/2 to 1 oz 

Expiessed from the fresh liver 

15 to 30 ms 01 

of Cod 

45 to 90 ms 

Ripe fruit 

1/2 to 1 oz 

Flesh seeds 

60 to 240 ms 

Seeds 

1/2 to 1 oz 

Expressed fiom roasted seeds 

Used 

externally 


Action 


Demulcent, 
emollient 
Emollient 
Emollient and 
demulcent 
In lepiosy 

Demulcent and 
emollient 
Nuti itive, tonic 
and alteiative 
Emollient 
Cathaitic 
Emollient 
Foi making 
suppositoiies 


Volatile, Essential, or Distilled Oils 


Oleum 

Source 

Dose 

Action 

Abietis 

Flesh leaves 


Rubefacient 

Anethi 

Dill fruit 

1 to 3 ms 

Caiminative 

Anisi 

Anise 01 star-anise 

' 1 

1 to 3 ms 

i 

Do 
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Oleum 

Souice 

Dose 

Cadmum 

Woody poitions, by destiuc- 

Used 


tive distillation 

externally 

Oajuputi 

1 Flesh Leaves 

1 to 3 ms 

Can 

Cai away fruit 

1 to 3 ms 


Caryophylli 
Chenopodii 
Cinnamomi 
Conan dri 
Eucalypti 
Hydno carpi 
Aethyli- 
cum 

Lavandulae 

Limonis 

IVIenthae 

Piperitae 

Mynsticae 


Cloves 
Fiesh plants 
Cinnamon 
Coiiandei fiuit 
Flesh leaves 

Esterifying fatty acids of 
hydnocaipus oil with ethyl 
alcohol and subsequent dis- 
tillation 

Flesh flowering tops 

Flesh lemon peel by expiession 

Fiesh fioweiing tops 


1 to 3 ms 
3 to 15 ms 
1 to 3 ms. 

1 to 3 ms 
1 to 3 ms 
5 to 15 ms 
inci easing to 
60 ms 

1 to 3 ms. 

1 to 3 ms 
1 to 3 ms 


Nutmeg 


1 to 3 ms. 


Eosmarini Floweiingplant 
Santah Wood of Santalum aJhum 


1 to 3 ms. 
5 to 15 ms 


Santali Wood of Eucarya spicata 

Austra- 
liensis 

Terebin- Fi om oleo-i esin, tuipentine 

thinse 


5 to 15 ms. 


3 to 10 ms 
01 

120 to 240 ms 
As anthelmintic 


Action 


n : • . . ■ ' f 
Antispasmodic 
Caiminative, 
antispasmodic 
Do 

Anthelmintic 

Antispasmodic 

Do 

Antiseptic 
In lepiosy 


Antispasmodic 
Aiomatic 
Antispasmodic 
and caiminative 
Caiminative 
and naicotic 
Rubefacient 
Uiinaiy anti- 
septic 
Do 


Rubefacient, 
diuietic, and 
anthelmintic 


Oleum lodisatum is an lodme addition product of poppy seed oil, 
and is prepared by treating poppy seed oil with hydriodic acid. 

The dose of most of the volatile oils is from 1 to 3 ms. or 0.06 
to 0 2 mil, with the exception of sandal wood, 5 to 15 ms ,chenO" 
podium, 3 to 15 ms., and turpentine, 3 to 10 ms. , ^ . 

Volatile oils are combined with many BP. pills, either tor their 
carminative effect or because of their smell to serve as a means of 
distinction between various pill masses of similar appearance. 

Pasta. Pastes are prepared like ointments and intended tor exter- 
nal application. They are usually spread on lint and covered with a 
layer of cotton wool and kept in position by bandage, or auliesive 

^ Pasta Zinci Oxidi Co. — Zinc oxide, starch, each 250 grms., white 

soft paraffin 500 grms. , , , , 4 . • « 

Pilulse.— Pills are solid or semi-solid globular masses containing 
medicinal agents intended to be swallowed whole without chewing. 
Pills are always popular for easy administration, being portable, 
easily swallowed and containing a definite and correct dose. 
They should not be too hard unless intended to dissolve slowly, 
or so soft as to lose shape and stick together. To prevent this and 
to cover the nauseous taste they are coated or gilded. In India and 
tropical countries, pills get too hard or too soft according to the 
variations of the weather; being liable to 
together during the rains. To avoid this, they should be kept ija 
stoppered bottles. Pills, as a rule, should not weigh more than 5 
grains each. A mass of the consistence of firm clay is first made by 
Sounding and kneading the drugs together a mortar; and sub- 
sequently this mass is either rolled and divided by a piU-making 
machine, or when the quantity is small, the same 

a pill-tile by the spatula. The pills should be perfectly round and 
firm. An excipient is always necessary to make a pili-mass. 
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The B P. pills are seven in number. 


Pilula 

Composition 

Stiength 

Action 

Aloes 

Aloes 58 gms , hard soap 29 gms , 
oil of caiaway 3 mils, syi ot 
glucose 10 gms oi q s. 

58 p c 

Cathaitic 

Aloes et Asafoe- 
tidse 

Aloes, asafetida, haid soap each 

3 gms , S 3 "i of glucose 1 gm oi 
q s. 

30 p c 

Cathaitic 
and anti- 
spasmodic 

Aloes et Ferri 

Exsiccated ferious sulph 10 G, 
aloes 20 G , cinnamon, cai damom, 
gmgei, each 12 G, syiup of glu- 
cose 34 G 01 q s j 

gl 

feiious 
sulph 01 

1/4 gl. iron 1 
in 8 gl 

12 5p.c 

Cathaitic 
and emme- 
nagogue 

Colocynthidis 
et Hyoscyami 

Golocynth 12 5 G , aloes 25 G , scam- 
mony lesin 25 G, oil of clove 4 
ml,, curd soap 7 G, ext Hyosc. 
sic 12 5 G , syiup of glucose 14 G 
01 q s. 

Cathartic 

Ferri 

Exsiccated feirous sulphate 34 

20 p c 

Tonic and 

Carbonatis 

gms , exsiccated sodium caibo- 
nate 21 6 gms. acacia 8 4 gms , 
tiagacanth 2 gms, liquid glu- 
cose 32 gms , and watei 2 mils 
Meicuiy 33 G, syiup 14 G, liquid 
glucose 16 G , glycerin 5 G , 
liquoiice 33 G 

(Feiious 
Caib ) 

emmena- 

gogue 

Hydrargyri 

33 p.c 

Alterative 
and laxa- 
tive 

Rhei Co. 

Rhubarb 25, powder aloes 20, myrrh 
14, hard soap 14, oil of peppei- 
mint 2, syrup of glucose 25, oi 
q.s 

25 p c 

Stomachic, 
tonic, and 
a gentle 
cathaitic 


All the cathartic pills in the above table contain aloes except the 
mercurial pill. All pills are given in 4 to 8 grain doses, except Pil. 
Fern Carbonatis, 5 to 30 grs. 

The colour of the B,P. pill-masses is blackish-brown or black, with 
the exception of Pil. Hydrargyri, which is blue. Many of the pills 
can be recognised by their smell, for instance, Pil. Rhei Co. by the 
smell of peppermint; and Pil. Aloes et Asafcetidse by that of 
asafetida 

Pulverata. Powders of crude drugs intended for internal use 
They are single vegetable drugs reduced to a fine powder, assayed 
and adjusted to contain a definite percentage of active ingredients by 
addition of lactose, the object being to maintain a uniform percen- 
tage of active principles. They are six in number. 


Pulveiata 

Ingredients 

Stiength 

Belladonna 

Leaf. Contains 03 p c hyoscyamine 

^100 gl 

alkaloids 
in 3 gis 

Digitalis 

Leaf reduced to coarse powder, 
adjusted to contain 10 Units in 1 G 

6 Units in 

10 gis 

Ipecacuanha 

Ipecacuanha 1 educed to a fine pow- 
dei ; contains 2 p c of emetine 

Vas gl in 

2 gis. 

Jalap a 

Jalap reduced to fine powder 

10 p.c lesm 

Nux Vomica 

Nux vomica 1 2 p c stiychnine 

V 20 gl in 

4 gis. 

Opium 

Opium Adjusted to contain 10 p c 

3/10 gl in 


moiphine 

3 grs. 


Dose 


V 2 to 3 gis 

0 03 to 0.2 

gm 

Va tolVa gis- 
or 

3 to 10 grs 
single dose 
Va to 2 gi s 
or 

15 to 30 gi s 
single dose 

5 to 20 gi s 
'3tol 2gms> 

1 to 4gis. 

06 to 0 25 G. 
Va to 3 gi s 

3 03 to 0 2 G 


Pulveres. — Powders are mixtures of dry substances reduced to a 
fine powder and intimately mixed together. Powders should be 
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mixed in a very clean mortar (a glass one being the best). The 
method of mixing greatly affects the miscibility of powders. 

The B.P. powders are eight in number. 


Pulvis 

Composition 

Strength 

Dose 

Cretse Aro- 
maticus 

Chalk 25, cinnamon 10, nut- 
meg 8, clove 4, caidamom 
3, suciose 50 

25 p.c. 

10 to 60 gis 

0 6 to 4 a. 

Cretae 

Aromatic chalk powder 975, 

2 5 p c 

10 to 60 gis. 
0 6 to 4 C. 

Aromat 
cum Opio 
Effervescens 

opium 25 

(opium) 

Sodium potassium tartiate 

116, 

193 gis 

Co 

7 5, sodium bicarbonate 2 5, 
mix, and wrap m blue 
papei, taitaiic acidin diy 
powder 2 5, wrap in white 

381/2 & 
381/2 gis . 

12.5 a 

•dlvcyr- 

Senna leaf 16, liquoiice 16, 

16 p c. 

60 to 120 grs 
4to8 G 

rnizse Co. 

fennel 8, sublimed sulphui 
8, sucrose 52. 

Senna 

Ipecac. et 

Ipecac powder 1, opium pow- 

10 p c 

5 to 10 grs. 

Opii 

der 1, lactose 8 

(opium) 

ostooea 

Jalpse Co. 

Jalap 3, acid potassium tar- 
tiate 6, ginger 1 

30 p c. 
Jalap 

10 to 60 grs. 
0 6 to 4 G 

Bhei Co. 

Rhubarb 25, light and heavy 
magnesium caibonate, each 
32 V 2 and gingei 10 

26 p c 
rhubarb 

10 to 60 grs. 
0 6 to 4 G 

Traga- 

canthse 

Co. 

Tiagacanth 15, acacia 20, 
staich 20, and suciose 45 

15 p c 

10 to 60 gis. 
06 to 4 G. 


Action 


Aiomatic, 

astringent, 

and 

antacid 

Aiomatic, 

astringent 

Hydiagogue 

cathartic 


A mild 
cathaitic 

Diaphoretic, 

anodyne 

Hydragogue 
pui gative 
Antacid, 
stomachic, 
cathartic 
Demulcent 


Pulvis Vitamin is prepared from rice polishings, yeast, wheat 
embryo or other suitable materials ; dried and finally adjusted with 
fullor^s earth to contain 100 Units in 1 gm. 1 gm. contains 100 Units 
of antineuritic vitamin. Pose. — 16 to 30 grs. or 30 to 90 grs. 

Sera are preparations from serum, containing antitoxic globulins 
or immune substances having a specific power of neutralising the 
toxins of the particular organisms against which they have been pre- 
pared. There are nine in the B.P. 


Serum 


Prepaia-tion 


Dose 


Antidysentencum 
( Shiga) 

Antipneumococ- 
cicum I 


Antipneumococ- 
cicum. n 


Contains the immune substances 
having specific therapeutic 
value mJB dysentetice (Shiga) 
Contains the immune substances 
having a specific action in 
diseases due to P. 'pneumo- 
mce Type 1. 

Prepared in the same way as 
Type I 


Antitoxinum 

Diphthericum 


Antitoxinum 

Oedematiens 


Antitoxumm 

Staphylococcicmn 


Contains the antitoxin globulins 
having specific power of neu- 
tralising the toxin formed by 
Corynehaeterium dtp'htheri(B. 

Contains the antitoxin globulins 
having specific power in neu- 
tralising the toxin of Cl, 
cedemaiiens 

Contains the antitoxin globulins 
having specific power in neu- 
tralising the toxins of certain 
strains of Staphylococcus 


4000 to 10,000 Units by in 
jection 

50,000 to 160,000 Units by 
intravenous injection 


Same as Type I. 


500 to 1000 Units as pro- 
phylactic , 10,000 to 

20,000 Units as curative 

20,000 Units as prophy- 
lactic; 50,000 to 100,000 
Units as curative 

5000 to 20,000 Units. 
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Seium 

Prepaiation 

Dose 

Antitoxinum 

Tetanicum 

Antitoxinum 

Vibnosepticum 

Antitoxinum 

Welchicum 

Contains the antitoxic globulins 
having specific powei of neu- 
tialising the toxin formed by 
B tetani 

Contains the antitoxin globulins 
having specific power of neu- 
tialising toxin foimed by C7 
'Dib'tion septique 

Contains the antitoxin globulins 
having specific powei of neu- 
tialising the toxin of B pei- 
fringens 

1000 to 2000 Units (pi ophy- 
lactic), 20,000 to 40,000 
Units (theiapeutic) 

5000 Units as prophylatic, 
10,000 to 20,000 Units as 
cuiative 

4000 Units (piophylactic), 
10,000 to 20,000 Units 
(theiapeutic) intiave- 
nously 


Spiritus. Spirits. — The B.P. spirits, with the exception of Indus- 
trial Methylated Spirit, are alcoholic solutions of volatile oils and 
ethers. They can be divided into two classes — simple and compound 
The simple spirits are solutions of essential oils, ether and chloroform 
in alcohol (90 p.c.), which often get turbid when diluted with water. 
The compound spirits contain more than one ingredient. The B.P. 
spirits are seven in number, of which five are simple and two com- 
pound. The dose of all simple spirits is 5 to 30 ms., or 0.3 to 2 mils, 
except Spirit. .Etheris, 15 to 60 ms. or 1 to 4 mils. 


Simple Spirits 


Spiiitus 

Composition 

Strength 

.Sthens 

Ether and alcohol (90 p.c ) 

33 p.c 

Cajuputi 

Oil of cajuput and alcohol 

10 p.c 

(90 p c ) 

Camphoi and alcohol 

Camphorse 

10 p c. 

(90 p.c ) 

Chloroformi 

Chloioform and alcohol 

5 p c 

Mentha Pip. 

f90 p c ) 

Oil of peppermint and 

10 p.c. 

alcohol (90 p c ) 


Compound Spirits 


Action 


A diffusible stimulant, 
antispasmodic and cai- 
minative 

Carminative and anti- 
spasmodic 

Stimulant and antispas- 
modic 

A diffusible stimulant and 
antispasmodic 

Carminative and anti- 
spasmodic 


Spiritus 

Composition 

Strength 

Dose 

.Athens 

Nitiic acid, sulphuric acid, 

125 to 

15 to 60 ms 

Nitrosi 

coppei and alcohol (90 
pc). By distillation 

2 5 p.c 

ethyl 

nitrite 

1 to 4 mils 

Ammonise 

Caibonate of ammonia 25 

21 to 

15 to 60 ms 

Aromaticus 

gms., stiong solution of 
ammonia 50 mils , oil of 
nutmeg 3 mils , oil of lem- 
on 5 mils , alcohol (90 p c ) 
V50 mils , and distilled 
watei q.s 1000 mils 

2.4 p c 
ammonia 
1265 
to 1 485 
p.c COa 

1 to 4 mils 


Action 


Diaphoietic, 
diuietic, anti- 
spasmodic 


Caidiac 
stimulant, 
antispas- 
modic and 
carmina- 
tive 


Suppositoria.— Suppositories are solid conical-shaped masses con- 
taining some active ingredients, for rectal medication. With the 
epeption of the glycerin suppository, all of them are blended with 
oil of theobroma which melts at 25°C. The melting point may be 
raised to 37°0. by the addition of white beeswax. They consequently 
dissolve slowly when introduced into the rectum. They weigh 
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about 15 grains (1 gramme) each, and are made in conical moulds 
of massive gun-metal. They are seven in number. 


Supposi- 

toiium 

Composition j 

iStiength 
m each 

Action 

Acidi 

Tanmci 

Belladonnas 

Glycerin! 

lodoformi 

Morphinas 

Phenolis 

Plumbi c. 
Opio 

Tannic acid 

Liquid extiact of belladonna 
2 i/i 2 ms 

Gelatin 14 gms , glyceiin 70 
gms , and distilled watei q s 
lodofoim 

Moiphine hydiochloride 

Phenol 

Lead acetate and opium 

3 grs or 

02 G 

1/60 gl 

(alkaloids) 

70 p c 
(by weight) 

3 gis 

gl 

1 gl 01 0 06 

G 

3 grs and 

1 gl 

A local astringent 
and styptic 

A local anodyne 

Laxative 

A local antiseptic 

A local anodyne 
Antiseptic and a 
local anaesthetic 
Anodyne and as- 
tringent 


Suppositories are used either to produce a local action on the 
rectum, or on the adjacent pelvic organs such as the uterus and the 
bladder, or to produce their general effect on the system after ab- 
sorption. Thus morphine suppository may be used either to soothe 
pain and irritation in the rectum or pelvic organs, or to induce sleep. 

Syrupi. — Syrups are fluid preparations of drugs containing a 
sufficient quantity of sucrose, either to preserve them to or make 
their administration more agreeable The dose of all syrups is 
from 30 to 120 ms , except that of squill and Easton^s syrup which 
are given in 30 to 60 ms. They are twelve in number. If the concen- 
tration of sucrose is less than that in simple syrup, the syrup may 
undergo fermentation unless some preservative is added. 


Syrupus 

Composition 

Sti ength 

Action 

Syrupus 

Suciose 667 G., water q s to 1000 G 

125 p c 

A sweetening 
agent 

Aurantii 

Tmctuie of oiange 125 mils, syrup 
q s to 1000 mils 

A flavouring 
agent 

Fern 

lion 19 G, iodine 58 G., acid 

6 p c fer- 

Haematinic 

lodidi 

hypophos dll 10 ml , watei q s., 
syiup q s to 1000 ml 

rous iodide 

tonic 

Fern 

Phosphatis 

Co 

Iron 4 3 G , phosphoric acid 48 ml., 
calcium caib 13 6 G, potassium 
bicaib 1 G, sod phosph 1 G, 
cochineal 35 G, sucrose 700 G, 
oiange-flowei watei 50 ml, 
watei qs to 1000 ml. 

09 p c 
ferrous 
phosph 

14 p c 
tncalcium 
phosph 

Do 

Ferri 

Iron 8 6 G , phosphoiic acid 40 ml , 
stiychnine hyd 0 3 G., quinine 

1 gl ferious 

A geneial and 

phosph. 

phosphate, 

neivine tonic. 

c Quin et 
Strychnma 

sulph. 14 8 G syiup 560 ml , gly- 
cei in 140 ml , watei q s to 
1000 ml 

4/3 gl of 
Quin sulph 
and 

V 60 gr of 
stiychnine 
in 1 dr 

Hsematinic 

Glucosi Liq 

Glucose liquid 333 G., syrup 667 G. 

83 p c 

An excipient 
toi pills 

A flavouiing 
agent 

Limonis 

Lemon peel 60 G , alcohol (60 pc), 
q s , citric acid 24 G , syiup q s 
to 1000 ml. 

6 p c 

Pruni 

Serotmee 

Wild cheiiy bark 15 G., sucrose 80 
G , glyceiin 5 ml , watei q s to 
100 ml 

15 p c 

A sweetening 
agent 

Scillae 

Vinegar of squill 45 mils, suciose 
80 gms , watei q s. to 100 mils 

45 p c 
squill 

Expectoiant 
and emetic 

Sennee 

Liquid extr of senna 250 ml , oil 
of coriander 15 ml , suciose 700 
G , water q s to lOCO ml 

25 p.c. 

A mild 
cathartic 
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Syrupus 

Composition 

Strength 

Action 

Toliitanu3 

Balsam of tolu 25 gms , suciose 660 
gms , and watei q s to 1000 gms. 

2 5 p c 

A sweetening 
agent for 
cough mix- 
tures 

Zingiberis 

Strong tincture of gingei 5 ml., 
syiup q s to 100 ml 

5 p c 

Caiminative 
and antispas- 
modic 


Tabellae. Tablets —According to the B.P. tablets are small flat 
pieces of chocolate containing minute doses of medicinal agents. 
Tablet' preparations are very popular now, but are often useless, since 
when made by compression, they may become so hard and insoluble 
ns to be recovered quite undissolved from the faeces. According to 
their mode of preparation, they may be divided into three classes, 
VIZ : -(1) those made by compression ; (2) those made without com- 
pression but by moulding, commonly known as tablet-triturates ; and 
<3) those prepared from a chocolate basis, as ordered by the B.P. 

There is only one tablet in the B.P. 

Tabella Glycerylis Trimtratis.— Made of chocolate, each weighing 
5 grains (0.3 gm.) and containing gr. (0.0005 G.) of glyceryl 
i 3 rinitrate. Dose ~1 or 2 tablets 

Tncturse.— Tinctures are alcoholic solutions containing all the 
active ingredients of the drugs of which they are compounded. In 
this respect they differ from the official spirits which are merely 
alcoholic solutions of essential oils. They are prepared either by (a) 
maceration, (h) percolation, or (c) simple solution. They are thirty - 
three in number ; of these, only one is from the animal kingdom, 
viz. Tr. Cocci. 

Alcohol of various strengths is used to make tinctures, such as 
alcohol (90 p.c.), alcohol (70 p.c.), alcohol (60 p.c.) and alcohol (45 p c.) 
One tincture is made with ether, viz., Tr. Lobelise .^therea. 

The total bulk for all tinctures is 1000 mils with alcohol, or with 
'alcohol and water The quantities given are for 1000 mils. 

Some preparations which were formerly grouped under tinctures 
are now known as Liquors, being simple solutions of chemical sub- 
•stances. They are liquor iodi fortis and mitis, liquor quininse am- 
moniata, liquor ferri perchlor. 

Twenty-four tinctures are “Simple’^ having only one ingredient 
and one solvent. Five tinctures are called “Compound,” having 
more than one ingredient. Another group of four tinctures are not 
'Called compound in the B.P. though they contain more than one 
ingredient and a solvent. They may be named “Complex ” 

We shall group tinctures under three heads, viz. (1) Simple, 
i2) Compound, and (3) Complex. 

Simple Tinctures 


Tinctura 

Ingredients 

Alcohol p c 
in Mensti uum 

Process 

Strength 

Dose 

Asafoetidse 

Asafetida200 G. 

70 

M 

20 p c. 

30 to 60 ms. 

Aurantii 

Fresh hitter peel 250 G. 

90 

M ■ 

25 p c 

30 to 60 ms. 

Belladonnas 

Belladonna leaf 100 G. 

70 

P 

0 03p c 
alkaloids 

5 to 30 ms. 
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Tinctura 

Ingiedients 

Alcohol p c 1 
inMenstiuum | 

Process I 

Stiength 

Dose 

Calumbse 

Calumba 100 G 

60 

M 

10 p c 

30 to 60 ms. 

Capsici 

Capsicum 50 G 

60 

M 

5p c 

5 to 15 ms 

Cmclionae 

Extiact of Cinchona 100 G 

70 

S 

1 p c 

30 to 60 ms 

Cocci 

Cochineal 100 G 

45 

]\r 

alkaloids 
10 p.c 

5 to 15 ms. 

Colchici 

Liquid extiact 100 ml 

60 

s 

0 03 p c 

5 to 15 ms. 

Digitalis 

Leaf 80 G , oi powdered leaf 

70 

p 

colchicine 

6 Units in 

5 to 15 ms. 

Hyoscyami 

containing 1000 Units. 

Liquid extract 100 ml 

70 

s. 

90 ms. 

0 005 p c 

or 

30 to 90 ms 

30 to 60 ms. 

Kramerise 

Krameiia 200 G 

60 

p. 

alkaloids 

20 p c 

30 to 60 ms 

Limonis 

Lemon peel 250 G 

60 

M 

25 p c. 

30 to 60 ms 

Lobeliaa 

Lobelia 200 G , spt ethei q s. to 


P 

20 p c. 

5 to 15 ms. 

.E there a 
Myrrhae 

1000 ml 

Myrih200 G 

90 

M 

20 p c 

30 to 60 ms. 

Nucis 

Liquid ext 83 4 ml , alcohol 500 

90 

S 

0 125 p c. 

10 to 30 ms 

Vomicae 

Opii 

ml , water to 1000 ml. 

Opium 200 G , alcohol q s , water 

90 

s 

strychnine 

1 p.G. 

5 to 30 ms 

Quassiae 

q s to 1000 ml 

Quassia 100 G 

45 

M 

morphine 

10 p c. 

SO to 60 ms. 

Quill aiae 

Quillaia 50 G 

45 

P 

5 p c. 

30 to 60 ms. 

Scillae 

Squill 100 G 

60 

M 

10 p c 

5 to 30 ms 

Senegae 

Liquid extiact 200 ml 

60 

S 

20 p.c. 

0 025 p c 

30 to 60 ms. 

Stramonii 

Liquid extiact 100 ml 

45 

S 

5 to SO ms. 

Strophanthi 

Strophanthus 100 G , alcohol 500 

70 

P 

alkaloids 

2 to 5 ms. 

Tolutana 

ml. 01 q s 

Balsam of tolu 100 G 

90 

s. 

10 p c 

SO to 60 ms. 

Zmgibens 

Fortis 

Zmgiberis 

Mitis 

Ginger 500 G 

90 

p 

50 p c 

5 to 10 ms. 

Stron g tincture of ginger 200 ml 

90 

1 ^ 


30 to 60 ms. 


Compound Tinctures 


Tinctuia 

Ingiedients 

Alcohol p c 
in Menstiuum 

02 

w 

0 

0 

p 

£ 

Strength 

Benzomi 

Co 

Benzoin 100 gms , storax 75 
gms , tolu 25 gms., aloes 
zO gms 

Cardamom 14 gms , caraway 14 
gms , cinnamon 28 gms , 
cochineal 7 gms, glyceiin 
50 mils. 

90 

M. 

10 p.c 

Cardamomi 

Co 

60 

P 

14 p c. 

Cinchonae 

Co. 

Ext of cinchona 50 gms , bitter 
Qiange peel 50 gms , cochi- 
neal 3 gms , serpentary 25 

70 

P 

Vi gr 

alkaloids 
in 60 ms 

Geutianae 

Co. 

gms 

Gentian 100 gms., bitter orange 
peel 371/2 gms , cardamom 

45 

M. 

10 ^ c. 

Rhei Co. 

seeds 12^/2 gms 

Rhubarb 100 gms , cardamom, 
conandei, each 12 5 gms, 
glyceim 100 mils. 

60 

P 

10 p.c 


Dose 


30 to 60 ms. 
2 to 4 mils 

30 to 60 ms. 
2 to 4 mils 


30 to 60 ms 
2 to 4 mils 


30 to 60 ms 
2 to 4 mils, 

30 to 60 ms 
2 to 4 mils 


3 
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Complex Tinctures 


Tinctma 

Ingredients 

Alcohol p c 
in Menstiuum 

w 

iXi 

<X) 

o 

o 

£ 

Stiength 

Dose 

Catechu 

Catechu 200 G- , cinnamon 
50 G , alcohol q s to 1000 
mils 

45 

M. 

20 p c. 

30 to 60 ms. 

2 to 4 mils. 

Ipecacn- 

anhse 

Liquid extract 50 ml , alcohol 
200 ml , dilute acetic acid 
16 5 mis , glyceiin 200 ml, 
watei to 1000 ml 

90 

s. 

01 p c 
alkaloids 

10 to 30 ms 01 
1/2 to 1 oz 
emetic 

Opii 

Campho- 
rata (Tr. 
Campho- 
Tse Co.) 

Tr. opii 50 ml , henzoic acid 5 
G , camphoi 3 G , oil of anise 

3 ml , alcohol q s 1000 ml 

60 

S. 

0 05 p c 
morphine 

01 1/37 gi in 
60 ms 

30 to 60 ms 

2 to 4 mils. 

Valenause 

Ammo- 

niata 

^ Valeiian powder 200 G, oil 
of nutmeg 3 mils , oil of 
lemon 2 mils , dilute am- 
monia solution 100 mils, 
alcohol 900 mils 

60 

M 

20 p c. 

30 to 60 ms. 

2 to 4 mils. 


The following tinctures are standardised : 

Tr. belladonnae, oinchonse, cinohonse co , oolchici, hyosoyami, 
ipeoaouanhae, nucis vomicae, opii, opii camphorata, and stramonii are 
standardised by chemical assay. 

Tinctures of digitalis and strophanthus are standardised by bio- 
logical assay. 

The dose of most Tinctures is from 80 to 60 ms., except 

Ipecacuanha and nux vomica, 10 to 30 ms 

Belladonna, opium, squill and stramonium, 5 to 30 ms. 

Capsicum, cochineal, digitalis and lobelia 5 to 15 ms. 

Ginger (strong) 5 to 10 ms. 

Strophanthus^ ^ ^ 2 to 5 ms. 

The dose of tincture of digitalis when given in a single dose is 
80 to 90 ms. 

Toxins are three in number. 


Toxin um 

Preparation 

Dose 

Diphthericum 

Calefactum i 

(Schick Control) 
Di]^thencuni 1 

Detoxicatum 

Diphthericum 
Diagnosticum 
(Schick Test Toxin) 

Schick test toxin heated to a 
temperature not less than 70® 
for not less than 5 minutes 

A sterile filtrate from a cultuie 
on nutrient broth of Corzjne- 
oobctetium dzphtJiertce. 

Prepared from a culture on nu- 
tiient bioth of Coryneiactezium 
diphthezicB 

1 

3 ms by intradeimial in- 
jection. 

By subcutaneous injection 
the volume indicated 
on the label as the dose, 
on 2 01 3 occasions, at 
intei vals of 2 to 4 weeks 

3 ms by intradeimal in- 
jection 

1 


Trochisci.— Troches or Lozenges are flat solid tablets composed 
01 a basis and one or more active drugs uniformly divided, for the 
purpose of slowly melting in the mouth. The quantities given are 
for 1000 lozenges. The B.P. has the following for the preparation 
of their bases 

Take 1000 times the quantity of the drug ordered for one lozenge : 
^ salts of alkaloids as may be ordered in 20 mils, or a 
sufficient quantity of distilled water; mix the solution with 1000 gms. 

JVoie— M=Maoeration. P =Peroolation. S=Solution. 
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of sucrose and 70 grms. of acacia, both finely po^v^dered. Incorpoiate 
:20 mils of tincture of tolu, and any other drugs ordered. Make 
into a paste with sufiicient distilled water; divide into 1000 equal 
lozenges^ dry at a moderate temperature. 


Tiochiscus 

Ingredients 

Strength 
in each 

Action and 
uses 

Acidi 

Tannici 

Tannic acid 30 G 

Va gr 

A local astrin- 
gent 

Bismuthi 

Bigmuth caib 150 G , heavy magnes 
caib 150 G , cal caib 300 G , 
acacia 70 G , suciose 1000 G , oil of 
lose 0 05 ml , watei q s 

2V4 gr 

Antacid 

Comp 

gr 

4V2 gi. 


Kramerise 

Extract of Kiameiia 60 G 

1 gr 

Astringent 

‘Kramerise 

Extract kiameiia 60 G cocaine 

Igr 

Astringent and 

et Cocainae 

hydrochloride 3 G 

^/ao gr 

anaesthetic 

Jlorphmse 

Moiphine hydr 2 G, powdered 

1/32 gi 

Allays cough 

et Ipeea- 
cuaulise 

ipecac 6 G 

i/io gr 

Phenohs 

LiQuefledphenol35 5mils , acacia 90 
G, tragacanth 30 G , citric acid? 
G , carmine 3 G , suciose 1000 G , 
water q s 

1/2 gr. 

Antiseptic 


Unguenta.—Ointments are semisolid or soft preparations for 
external application containing some active drugs mixed with a fatty, 
oily or paraffin basis. Lard, either plain or benzoinated, glycerin, 
prepared suet, beeswax, etc., either alone or in combination, form the 
basis of all B.P. ointments. 

There are nineteen ointments in the B.P. They may be divided 
into two classes, viz.— (1) General, and (2) Mercurial. 


General Ointments 


Unguentum 

Composition 

Strength 

Acidi Borici 

Bone acid 1, white paraffin oint- 
ment 9 

10 p c. 

Acidi 

Salicylici 

1 Salicylic acid 2, white paraffin 
ointment 98 

2 p c. 

Acidi 

Tannici 

Tannic acid 20, glycerin 20* yellow 
beeswax 12, benzoinated lard 48 

20 p c. 

Aquosum 

Watei 240 ml , borax 10 G , white 
beeswax 125 G , white soft para- 
ffin 125 G , olive oil 500 ml 

24 p 0 

Capsici 

Capsicum 25 G , hard paiaffin 10 G , 
yellow soft paraffin 75 G , lard 
10 G 

Chi y s ai obin 4, simple ointment 96 

25 p.c. 

‘Chrysaro- 

buii 

4 p c. 

Paraffini 

White beeswax 20 G, hard para- 
ffin 80 G , white or yellow soft 
paiaffin 900 G 

• 

Phenohs 

•Simplex 

Phenol 30, white beeswax 75, lard 
50, hard paraffin 76, white soft 
paiaffin 770 

Wool fat 50, hard paiaffin 100, 
white 01 yellow soft paraffin 850 

3 p c 

Sulphnris 

Sublimed sulphur 1, simple oint- 
ment 9 

Zinc sulphate 30 G-, hard soap 
shavings 90 G, boiling water 
and white soft paraffin, of each 

10 p.c. 

Zinci Oleatis 

60 p c. 
oleate 

Zinci Oxidi 

q s 

Zinc oxide 15, simple ointment 85. 

15 p c. 


Action and uses 


Antiseptic 

Antiseptic 

Astringent 

Antiseptic, 

emollient 

Rubefacient 


Antiparasitic and 
stimulant applica- 
tion for psoriasis 
A basis for oint- 
ment (demulcent) 

Antiseptic 


Basis for ointment 

Antiparasitic 
Cures scabies 
A mild astringent 
for eczema 


Mild astringent 



36 


MATERIA MEDIO A PEOPBE 


Mercurial Ointments 


Unguentum 


Composition 


Hydrargyri 

Eydrargyri ^ 
Ammoniati 
Hydrargyn 
Comp 

Hydrargyn 

Nitratis 

Dilutum 

Hydrargyn 

Nitratis 

Forte 

Hydrar^i 

Oleati 

Hydrargyri 

Sulicliloridi 


Meicmy 30, benzoinated lard 65, 
suet 5 

Ammoniated meicuiy 50, simple 
ointment 950 

Mercuiy ointment 40, yellow bees- 
wax, olive oil, each 24, camphoi 
12 

Mercmic nitiate ointment 2, yel- 
low soft paraffin 8 

Meicuiy Igm , nitric acid 3 mils, 
lard 4 gms , olive oil 7 gms 

Mercuric oleate 25, simple oint- 
ment 75 

Mercuious chloiide 20, simple 
ointment 80 


Stiength 


Action and uses 


30 p c 

5 p c 

12 p c 
of 

mercury 
20 p c. 
Ung 

Hyd Nit 
67pc 
of 

mei cury 
25 pc 

20 p c 


Resolvent, a n 1 1 - 
parasitic 
Antipaiasitic 
Destroys pediculi 
Absorbent, useful 
in glandulai on- 
lai gement, etc 
Same as above In- 
valuable in ecze- 
ma, tinea tarsi 
A local alteiative, 
astnngentand sti- 
mulant. 

Same as Ung Hy- 
di arg 

Antisyphilitic, al- 
terative and resol- 
vent 


Vaccina. Vaccines. Three in number. 


Vaccinum 


Prepaiation 


Dose 


Taberoaliiium 

Pristinnm 


Typho-paratypho- 

sum 


Vaccinias 


The concentrated filtrate from a fluid 
medium on which B tubermlosis 
has been giown 


Sterile suspension of B hjphostis. B 
paratuphosus A & B which have 
been killed by heat 

A preparation of the substance ob- 
tained from the vesicles produced by 
inoculation of vaccinia vnusonthe 
skin of healthy animals 


1/60 to i/i 2 minim 
(diagnostic) , 

1^60000 min gra- 
dually increased 
(by subcutaneous 
injection) 

1st dose 0 5 ml. 2nd 
dose 1 Omil after 7 
to 10 days subcu- 
taneously 
1 minim by scarifi- 
cation 


NON-OFFICIAL OR NON-PHARMACOPOEIAL 
PREPARATIONS 

Ampoulse or ampoules are glass containers intended for injection. 

Balnea. Baths.—The immersion of the whole or a part of the 
body in some liquid or vapour is called a bath. It is said to be 
general when the whole body is brought under its influence, and 
local when a part only 

Properly speaking, only medicated baths come under non-official 
preparations ; but a description of the different kinds of medicated 
and non-medicated baths will be given here. 

A. Cold Bath.— Temperature 35“ to 70“ P. Average 50° to 60“ F. It 
nas a powerful tonic action, increasing digestion, metabolism and 
body weight ; but in order to obtain these effects the bath should not 
be continued long after the primary reaction has set in. If it is pro- 
longed it may cause secondary depression followed by delayed reac- 
tion. In fevers, it abstracts heat and thereby lessens tissue change 
and prevents complications; hence it is very useful in hyperpyrexia 
of rheumatism, typhus, typhoid, and remittent fevers, and pneumonia. 
The bath must be repeated if the temperature rises. There are 
several ways of using a cold bath. The following are a few examples — 

1. Cold Affusion.— In this 5 to 6 gallons of cold water are thrown 
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over the body. It is valuable for resuscitating persons from syncope, 
narcotic poisoning, convulsions, sunstroke, hysteria, etc. 

2. River Bath. — Bathing in the river is more invigorating than a 
full cold bath either in a tub, reservoir, or a tank. It stimulates 
digestion, gives tone to the system and strengthens muscles, especial- 
ly if it IS accompanied by swimming, or if the current of the water is 
very strong. 

3. Cold Shower Bath is an effective tonic, being useful in mama, 
hysteria, sunstroke, etc. Needle Bath is a shower bath thrown in a 
fine spray 

4. Cold Sitz-Bath or Cold Hip-Bath.— In this the person sits in a 
tub With the water up to his hips. The vessels of the cooled surface 
and intestines first contract and then dilate, especially when friction 
IS applied. 

5. Cold Foot-Bath tones the system and strengthens the feet, but 
is to be avoided during the menstrual period. 

6 Cold Wet-Sheet Pack is done thus:— Spread two blankets over 
the bed taking care to cover the pillow. Thoroughly wet a bed- 
sheet and spread it over them Strip the patient naked and make 
him lie flat on the sheet. Wrap him up tightly in the sheet and 
blankets, the ends of the sheet being carefully tucked in on each side 
-and the feet covered. Cover him with two or more blankets, the 
face being left open. After a short feeling of chilliness the patient 
-experiences a delightful glow followed by copious perspiration, 
thereby reducing the temperature, delirium, and irritability. After 
i to 1 hour the packing is removed and the body well rubbed with 
5ry towels. 

Instead of cold, tepid or warm water may be substituted. The 
-above description applies to general packmg/which is usefully em- 
ployed in specific fevers, such as measles, scarlatina, small-pox, 
■etc., to help the development of the rash, or to bring it out if it has 
receded To reduce delirium, excitement, and hyperpyrexia, and m 
mania and insomnia, it is always useful. A local wet pack can be 
used in pneumonia, chronic diarrhcea, etc. A cold compress round 
the throat checks the inflammation of acute tonsillitis, whilst a 
:Siinilar compress on the stomach will often check obstinate vomiting. 

7 Cold Douche.— In this a single stream of water is forcibly 

■directed against a part of the body. Its effects depend mainly upon 
the size, height, and temperature of the stream, as well as the 
extent of the surface affected. The douche can be usefully directed 
-against (a) head, in alcoholic coma and narcotic poisoning; (6) the 
•spine^ m spermatorrhoea, melancholia, and general debility ; (c) Iwer 
and spleen^ for chronic congestion and enlargement; (d) the joints, 
for chronic inflammation and stiffness ; (e) the in which 

■case an ascending douche with a rose is used in pruritus ani, haemor- 
rhoids and spermatorrhoea; (f) the vagina in leucorrhoea ; (g) rectum, 
in constipation and haemorrhage. 

8. Cold Sponging. — In this the surface of the body is freely 
■sponged over while the patient is sitting or standing on a shallow 
tab. It has a tonic and bracing effect. 

9. Ice Bag and Leiter’s Coil.— For local application of cold to the 
head, chest, or abdomen, an india-rubber bag filled with ice or a 
■closely wound coil of metal tubing through which a continuous 
stream of water is allowed to flow may be applied. 

10. A Freezing Mixture consisting of powdered ice 2 parts, 

common salt 1 part, is very useful in minor operations and in chronic 
rheumatism. It causes anaesthesia and may vesicate if left too long 
in contact with the skin. _ 

B. Warm or Hot Bath.— It ixTay be either medicated or non-meat- 
•cated^ general or local. It (a) softens the dermis and liquefies the 
fatty secretions and hence acts as a good detergent in many scaly 
:and scabby skin diseases ; (b) stimulates local circulation and lessens 
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that of the internal organs, whereby relieves pain of intestinal,, 
biliary, and renal colics ; (c) relaxes tissues and lelieves muscular 
spasms in urethral stricture, colic, laryngeal spasm, hernia, infantile 
convulsions, etc. ; and (d) stimulates the secretion of sudonfeious 
glands, by which many kidney diseases are benefited and uia^mia 
may be averted. 

Great care should be taken during and after a hot bath. The' 
patient must be quickly dried, covered, and put in a warm bed. A 
cup of hot tea, hot milk, or hot water greatly helps diaphoresis. 

1. Tepid Bath.— Temp 85“ to 95“ F. it has a detergent, sedative 
and antipyretic effect. Useful in pyrexia and restlessness 

2 Warm Bath.— Temp. 95° to 100° F. Used in fevers, threatening 
inflammatory affections, etc., as hronchitis, pneumonia 

3 Hot Bath —Temp. lOOo to 106® F. Action is the same as above, 
but more powerful. 

4 Hot Foot-Bath. — To arrest threatened catarrh, cold in the head, 
epistaxis, infantile convulsion and to restore menstrual flow stopped 
by cold. 

5. Hot Sitz-bath —Useful in amenorrhcea, dysmenorrhcea, sudden 
cessation of menstruation from cold, dysuna, cystitis, etc. The- 
addition of a little mustard helps to re-establish the menstrual flow 
more quickly. 

6. Hot-water Sponging.— Sponging the head, temples, and neck 
with hot water relieves the headache m influenza, catarrh, and other 
diseases. 

7. Hot Douche —A very hot uterine douche, temperature between 
110° and 115° F. is a good method for checking post-partum haemor- 
rhage. 

0. Medicated Baths.— In these, medicinal agents are dissolved in 
cold or warm water. They may be divided into the following 

1. Sea Bath.— On account of the various saline ingredients held 
in solution, sea-bathing is especially invigorating and stimulating to- 
the skin. Moreover, the temperature being more or less uniform, sea- 
bathing is more easily borne by the weak than river-bathing. 

2. Carbonic Acid Bath. — This is a stimulating saline bath con- 
taining sodium chloride 3 p.c., calcium chloride 1 p.c., carbonic acid 
gas (free) up to 3 grammes to 1 litre. Recommended in heart disease 
either functional or organic. The effect of the Nauheim Bath is due 
to its saline and gaseous constituents. 

3. Acid Bath —In this a flannel roller 1 foot broad is soaked in a 
bath containing diluted nitro-hydrochloric acid 8 ozs in 1 gallon of 
water at 98® F , and wiapped twice round the hepatic legion, after- 
wringing out the superfluous lotion. It is then completely covered 
by a piece of oiled silk leaving a little margin. The bath should be 
renewed morning and evening and worn for days. Useful in hepatic 
disorders. 

4 Alkaline Bath is made by dissolving crystallised sodium car- 
bonate (60 grs. to 1 gal ) in water, and is useful in removing scabs 
and scaly incrustations. 

5. Mustard Bath (30 to 60 grs. to 1 gallon).— A powerful stimulant 
to the skin, used to quicken the appearance of exanthematous erup- 
tions. The patient should remain in the bath from 5 to 10 minutes. 

6. Bran Bath,— Bran 4 lbs. are boiled m water 1 gallon, and’ 
strained. This liquor is added to water sufficient for a bath. It 
removes irritation of the skin 

7. Neem Bath — It is prepared by adding the decoction of leaves 
of Meha asad^rachta to the ordinary bath. It may be general or 
local, and is larsrely employed in India in various skin diseases. 

8. Mineral Water Bath. — A course of baths in any of the spas has 
special advantages. The effects of a bath in simple thermal water 
are similar to those derived from an ordinary warm bath ; but they 
differ according to the composition of the mineral waters. Thus- 
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bathing m and drinking sulphur water are very efficacious in chionic 
rheumatism, gout, hepatic congestion, etc. 

D. Vapour Bath. — This may be aqueous or medicated. A Steam 
Bath may be made by boiling water over a spirit-lamp under a cane- 
bottomed chair, on which the patient sits, enveloped completely, 
except the head, by one or two blankets. Action and uses are the 
same as those of hot water bath. The Russian Bath consists in 
exposure of the body to moist vapour at different temperatures It 
IS said to be risky to persons with weak hearts, and there is certainly 
more danger ot heat stroke than in the Turkish Bath, in which only 
dry air is used. Either of these baths is useful in rheumatism, gout, 
malaria, renal and skin diseases. 

E. Air Bath — Hot-air bath may be employed like a steam bath, by 
simply arranging a few electric bulbs connected by wires inside the 
frame-work which supports the bed clothes, or by passing hot air. 


Scale of Tempeeature of Baths (Startin) 


Bath 

Water 

Vapoui' 

Hot Air 

Cold 

1 33° to 650 j’. 



Cool 

650 to 750 F 



Temperate 

750 to 850 F 



Tepid 

850 to 920 F 

900 to lOQo F 

960 to 1060 F. 

Waim 

1 920 to 980 F 

1000 to 1150 F 

1060 to 1200 F. 

Hot 

980 to 1120 F 

1150 to 140° F 

1200 to 1700 F. 


Bolus. — A bolus IS a large pill containing over 10 grains of pow- 
dered ingredients. The most convenient plan when a large dose of 
a nauseous powder is to be administered, is to give it in a cachet, or 
wafer paper. 

Buginaria.— Bougies are elongated cylindrical preparations con- 
taining active drugs mixed with the suppository basis for introduc- 
tion into the urethral and the nasal cavities. Bougies are made like 
suppositories but diffei from them in shape. 

Aniropliores are medicated bougies containing a spiral spring 
wound with fine wire, and coated first with an insoluble layer of 
white gelatin and then with a diluted mucilage. They may be 
medicated with cocaine, iodoform, protargol, etc. 

Cachets are wafer paper capsules. They consist of two concave or 
watch-glass shaped halves or discs of wafer paper stuck together at 
the rims by moisture Any nauseous or bitter drug can be thus 
enclosed between the two halves and swallowed without being tasted. 
Cachets should be dipped in water immediately before swallowing. 

Capsules. — A capsule is a gelatin sac enveloping a dose of some 
nauseous or disagreeable drug. 

Carbasa Antiseptica. — Antiseptic Gauzes are mulmuls steeped in 
some antiseptic solution and dried afterwards. The following is the 
process for an extemporaneous preparation. Take 2 yards of gauze 
having 30 threads to the linear inch, hang it over a string, and spray 
over it uniformly the required volume of antiseptic solution on each 
side, turning once or twice until the whole of it is used. Or the 
folded gauze may be dipped into the solution in a deep dish, and 
turned over and over until the whole of it is equally absorbed and 
then taken out, unfolded, dried and sterilised. 

Collunaria are lotions used as nasal douches. 

Collutories are throat or mouth paints ; as Glycerinum Acidi Borici. 
Coilutoire is a French term 

Collyria are eye-lotions or eye-washes. Sometimes they are called 




40 


MATEEIA MEDICA PEOPER 


application, having glycerin, soft paraffin or some similar substances 
as a basis, e,g. Cold Cream. 

Elmosacchara. Aromatic Sugar or Oil Sugars.— These are more 
common on the Continent than in England, and are made by triturat- 
ing 9 minims of volatile oils to 1 oz. of sugar. They are used as 
flavouring a^nts. 

Enemata. Enemas. Clysters. Lavements. Rectal Injections.— A liquid 
preparation introduced into or through the rectum by means of a 
suitable instrument is called an enema. 

If the iiyection is meant to evacuate the bowels, 1 to 2 pints of 
liquid are injected, the patient lying on his left side ; but when it is 
intended that it should be retained, a small quantity (2 to 4 ozs.) 
should be qsed. If it is considered desirable to introduce 3 to 6 
pints, the liquid must be slowly thrown up the bowel while the 
patient is lying first on his left, then on his right side with his pelvis 
raised, or, if necessary on his knees and elbows, pressing the anus 
with a towel whenever there are expulsive cramps. This is best done 
by slowly pouring the fluid into a funnel to which a long gum-elastic 
tube is attached. It then flows steadily as the result of hydrostatic 
pressure and is less likely to be ejected. This process is called 
Enteroclysis. It must be borne m mind that the process of injection 
should be carried on slowly and with occasional pauses, otherwise the 
enema will be expelled by premature contraction of the intestine. The 
temperature of the liquid should be 98“ F. Cold water is soon 
rejected. 

The following are the chief varieties of enemas with their uses 

1. Anthelmintic Enemata are chiefly used to expel thread- worms, 
e.g, infusion of quassia or hypertonic saline. 

2 Antispasmodic Enemata — For this purpose an injection of Oil 
of Turpentine, Asafetida (Tr. asafoetida 6 to 12 p.c. in mucilage of 
starch). Bromides (pot. bromide 1 p.c. with acetyl salicylic acid 0*5 
p.c., and mucilage tragacanth, in normal saline), etc., is given when 
the intestine is distended with flatus, or getting cramped. 

3. Astringent Enemata.— These are used for checking diarrhoea, 
rectal haemorrhage, and mucus discharge from the rectum and lower 
bowels. 

4. Emollient Enemata.— A decoction of starch, linseed, or barley 
soothes the irritable mucous membrane of the rectum and colon. 

5. Sedative Enemata,— These are used m painful affections of the 
rectum, e g. Tr. opii 0*5 to 6 p c in mucilage of starch. 

fi. Purgative Enemata — These are often resorted to when the 
lower bowels are to be evacuated. Ordinarily, for an adult 1 pint, for 
a child of four years of age 4 to 6 ozs., and for an infant I oz., are 
enough. Soap and warm water, thin gruel, and castor oil or olive 
oil, etc., are often used for this purpose. Glycerin 2 to 4 drs with an 
equal amount of warm water injected by means of a suitable syringe, 
or a glycerin suppository introduced into the rectum, evacuate the 
bowels speedily. 

7. Nutrient Enemata —In case where food cannot be swallowed 
by the mouth, or retained by the stomach, liquid glucose or dextrose 
10 p.c. with normal saline may be given per rectum, not more than 
4 oz. at a time. Before the nutrient enema is given the bowel should 
be washed out each mor?nng with tepid water. 

Fomenta.— Fomentations consist of flannels, cloths, or sponges 
wrung out of hot water to which a drug may or may not have been 
added, for application to the surface of the body. 

The properf*way to apply fomentations is to take a twofold piece 
of flannel large enough to cover. the affected part. Immerse this folded 
flannel in a a kettle of boiling water or pour boiling water over it 
ip a basin, and lift it by a pair of tongs or a stick, and put it on a 
vmnger— a stout towel or duster with sticks attached to both ends. 
The water is then ^qpeezed out as much as possible and the flannel 
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applied to the affected part and covered with a large piece of india- 
rubber sheeting or oiled silk, extending about an inch beyond the 
flannel. Place over this a thick layer of cotton-wool and bandage 
If the full effect of fomentation is desired the flannel should be chang- 
ed every 20 or 30 minutes. In the case of the feet, hands or forearms, 
dipping them in hot water may do, but its temperature should be 
maintained by frequent small additions of boiling water. 

If it IS desired to produce a counter-irritation, oil of turpentine 
may be sprinkled over the flannel before application. This foims the 
turpentme-stupe. For an anodyne or sedative action, laudanum may 
be sprinkled in the same way, or a few poppy -heads or a little opium 
may be put into the water before boiling. 

Dry fomentation is made by filling bags with hot bran, salt, sand, 
or chamomile flowers. Bottles Mled with hot water and covered with 
flannel bags or old stockings may be used for dry fomentation. A 
piece of flannel roasted over fire and applied also serves the purpose. 

Hot Antiseptic Compresses.— These consist of folds of lint or cloth 
soaked in hot antiseptic lotions and covered with a piece of water- 
proof, oiled silk, or guttapercha tissue; as Bono Acid Compress. 

Fumigation is a local or general bath of volatilised drugs. Sulphur 
Ujud mercury are chiefly used for this purpose. Mercurial fumigation, 
either general or locals has long been used in the treatment of secon- 
dary syphilis. 

Gargarismata. Gargles.— A gargle is a liquid preparation used for 
topical action on the mouth, throat, and pharynx. A gargle may be 
any of the following kinds : — 

1. Stimulant Gargle, that stimulates the mucous membrane and 
glands; as Capsicum (Tr. Capsicum 2 drs. to Water 8 ozs.), Myrih, 
Eucalyptus Gum (120 grs. to 8 ozs ), etc. These gargles often relieve 
deafness due to obstruction of the eustachian tube by increased 
pharyngeal secretion. 

2. Astringent Gargle, that checks excessive secietion ; as iron 
^alts, zinc salts, alum (12-5 p.c.), tannic acid (30 grs. to 8 ozs.), astrin- 
gent infusions, etc. 

3. Antiseptic Gargle, that removes foul secretions and odours ; as 
oarbolic acid (5 p c.), boric acid, potassium permanganate (0*025 p.c.), 
^to. 

4 Demulcent Gargle, that removes burning and irritation ; as 
barley water, linseed tea, ispaghul seed tea, milk, etc. 

Gossipia Antiseptica. — Antiseptic Cottons are made by charging 
absorbent cotton-wool with various antiseptic drugs. This is done 
by soaking cotton in some saturated antiseptic fluid and afterwards 
■drying ifc; as Gossip. Acidi Borici, Gossip. Acidi Salicylici, etc. 

Guttse. — Drops are liquid preparations used as drops ; as eye-drops, 
drops for the ear, etc. 

Haustus. Draught.— A liquid preparation or mixture when taken 
in a single dose is called a draught ; as castor oil draught ; hydrate of 
■chloral draught, etc. 

Insufflations are powders blown into the throat, nostrils, or larynx. 
Laryngeal insufflation can be managed thus Vulcanite tube curved 
^t a suitable angle, having an aperture covered by a slide, through 
which the medicinal powder is introduced, is carried over the tongue 
to the laryngeal orifice, and the powder is either blown m by the 
mouth or by an elastic bulb attached to the end of the tube This 
instrument is called ‘‘Pulverflator.^^ A quill or a tube half filled with 
powder and blown by the mouth may do for nostiils and throat. 

Jujubes are lozenges made of gum acacia and sugar They are 
prepared by boiling to a suitable consistence, gum acacia 16 lbs., 
«ugar 7 lbs. and water J gal. They are sometimes covered with a 
■coating of crystallised sugar. 

Linctus. — Lincture or Loch is a thin confection to be slowly 
swallowed in small doses, so as to act on the throat. The basis of 
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linotus is either treacle, syrup, honey, or any other sweet viscid 
substance When powders are the active ingredients they should bO' 
made very fine, before admixture with the basis. 

Mass8B. — ^Masses consist of ingredients mixed together to the con-^ 
sistenoe of a pill. They are oJSficial in the U.S.P. 

Mollinum is an ointment prepared with mollin or superfatted soap, 
rt is easily washed off with water forming a lather and leaves the- 
skin fresh and supple. As mollinum Hydrargyri. Mollin contains- 
17 p.c. of uncombined fat and 30 p.c. of glycerin. 

Nebulae are solutions of drugs in aqueous, oily, alcoholic, or 
glycerinated media to be sprayed into the throat by the help of a 
spray-producer ; as Nebula Adrenalini et Cocaina? 

Opodeldocs or Saponimenta are preparations having as their basis 
soap liniment, predicated opodeldocs are official in Continental 
Pharmacopceias. 

Pastillus or Pastil is a soft jujube variously medicated, having 
glyco-gelatin as its basis instead or gum acacia and sugar. These are- 
used like lozenges As Pastilli Mentholis. 

Perles are minute pills. 

Pessi.— Pessaries resemble suppositories, but aie intended for 
introduction into the vagina. 

Pi gmenta.— Paints are liquid preparations used for application to 
the throat, skin or other parts. A pigment differs from a collutoire 
in that the former is used as a paint for any part of the body, where- 
as the latter is for brushing the throat or mouth only. As, Pigmentum- 
Chrysarobini, Pigmentum lodi Co 

Sprays are liquid preparations intended for application to the 
upper air passages through an atomizer. 

Steatina — Steatins, Ung Extensa or Salve Mulls are ointments of a 
hard consistence spread on muslin, and capable of being folded and 
cut at pleasure. Mutton or beef suet form their principal basis. 

Sticks or Pencils are solid cylindrical rods prepared by fusing^ 
drugs and pouring the melted mass into suitable moulds ; as tough- 
ened and mitigated caustics. When the melted mass is poured into a 
conical mould it is called a cone ; as a Menthol Cone. 

Styles are thin bougies about 2 inches long for introduction into* 
the lachrymal sac and nasal duct. 

Triturationes. — Triturations are solid dilutions. These are inti- 
mate mixtures of substances with lactose. 

Varnishes are preparations which, when applied to the skin, 
evaporate and leave a coating. Varnishes are often medicated. 

Vina or wines are weak tinctures prepared with sherry. They 
were official in B P. 1914. 

Wafer papers are used to wrap round nauseous or bitter powders- 
to disgu^e their taste. They are made of flour and water, and 
become limp when moist. Cachets consist of the same material. 
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ADMINISTEATION OF DRUGS 

CHANNELS FOR ADMINISTRATION OF DRUGS 

The following are the various channels through which 
drugs can he introduced into the system either for their 
local action or for systemic effects after absorption : — 

1. The Digestive tract is the most important and the- 
ordinarily selected route. 

(a) Ihe Mouth. — We administer drugs by this route- 
either for their absorption by the alimentary tract, or for 
their local action. Sometimes drugs produce systemic effect 
through absorption by the mucous membrane of the mouth. 
Nitroglycerin is often used by this route, and is more effec- 
tive than when swallowed, because it avoids the portal circu- 
lation. Sublingual administration of adrenaline is adopted 
to avoid decomposition of the drug in the stomach. For 
local action we use gargles, paints, pastilles, lozenges, etc. 

(&) Ihe pharynx is reached by pigments, pastilles, collu- 
tories, sprays, insufflations, lozenges, jujubes. 

(c) Ihe Stomach and Intestine. — Drugs are administered’ 
by this route either for their local action on the stomach and 
intestine, or for their systemic effect after absorption. Ab- 
sorption of drugs from the stomach is relatively small and it 
does not really occur till the drug has reached the small 
intestine. For local effect on the stomach, digestive fer- 
ments, direct emetics, or gastric sedatives are generally 
used. Purgatives are used for their effect on the intestine 
and these unfold their action on reaching this part of the 
gut Sometimes drugs are administered for action on the 
intestine and not intended to be dissolved or decomposed in 
the stomach. Such drugs are administered in keratin coated 
or salol varnished pills. 

Some drugs are so altered or decomposed during their 
sojourn in the stomach and intestine that oral administra- 
tion of such drugs is not followed by any pharmacological 
effect, while others are too irritant to be used by this 
route. These are adrenaline, antitoxins, arsphenamine,. 
emetine, etc 

But the greatest use of drugs by this route is for their 
systemic effect after absorption. The absorption of a drug 
is influenced by (i) its solubility^ dand. {\i) tlaei conditions undeir 
which it is administered. Thus, a pill takes a longer time to- 
be absorbed than a mixture. Again, salines are more rapidly 
absorbed than metallic salts or alkaloids. A drug acts more 
rapidly on an empty stomach than on a full one. On aH' 



44 


ADMINISTEA.TrON OF DRUGS 


■empty stomach with a healthy mucous membrane crystal- 
loids in solution pass readily through the vessel walls. 
Oolloids on the other hand require to be digested and emul- 
sified before they can be taken up by the blood-vessels and 
the lacteals. Mixtures, draughts, pills, powders, boluses, 
■emulsions and confections are administered by this route. 

{d) The Rectum . — Drugs are sometimes administered 
by this channel either for action after absorption, or for 
their local action on the bowel, e g. suppositories, enemas, 
■etc. This route is used to avoid the action of a drug on 
the stomach and intestine, and since it has a good ab- 
sorbing surface with its vascularity and venous plexuses, 
many soluble substances produce their effect more quickly 
and without passing through the liver where they are likely 
to be destroyed. Certain anaesthetics and hypnotics are 
also introduced by this route, e g. ether, paraldehyde, etc ; 
nutrients (e g. glucose) and saline solution are administered 
per rectum to maintain the strength of the patient, to 
counteract toxaemia, or to keep up the action of the 
kidneys. 

2 The Respiratory tract is the next most important 
route. 

{a) The Nose . — Drugs are administered by this route 
either for their local action in the nose or the lungs ; or for 
refiexly stimulating the heart and respiration, or for systemic 
effect after absorption. Inhalation is carried on by the 
nose and the mouth. For local action we use collunaria, 
snuffs, bougies, paints, insufflations or sprays and nasal 
lavage. Sometimes drugs are sprayed into the nose for 
action after absorption, e.g. the use of pituitary extract in 
the treatment of diabetes insipidus. 

(6) The Larynx is reached by inhalations, insufflations, 
sprays and pigments. 

(c) The Lungs . — Through this channel vapours or atom- 
ised drugs rapidly enter the system. Ether, chloroform, 
and other gaseous anaesthetics are used to produce general 
ausesthesia after absorption from the lung surface ; CO 2 is 
used to stimulate the respiratory centre ; and various anti- 
septics are used in septic conditions of the lungs for their 
local effects. Iodised oil is introduced to visualise the 
condition of the lungs and the bronchioles under X-rays. 

3. The Skin — By the following methods, we can intro- 
duce medicaments into the body through the cutaneous 
surface : — 

(a) Enepidermic . — In this method, drugs are simply kept 
In contact with the unbroken skin without friction or rub- 
bing. Pastes, plasters, poultices, fomentations, pigments, 
creams, ointments, etc., are thus applied. 

ih) Epidermic, latroleptic or Inunction . — In this method 
drugs are rubbed into the unbroken skin to promote their 
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passage between the cells of the epidermis. For this purpose- 
the drugs are either dissolved or mixed with oils or fatty 
substances. Familiar examples are the cod-liver oil inunc- 
tion in the treatment of rickets, and the use of blue ointment 
in the treatment of syphilis. The method is best suited for 
children, or for persons who cannot take oils by the mouth. 

(c) Cataphores%s or Ionic Medication. — Some salts when 
in solution split up into their component molecules or ions. 
When a constant electric current is passed through them,, 
the metallic ions and basic radicles are driven away from 
the positive pole, the acid radicles are driven away from 
the negative pole. This is utilised in medicine by soaking 
a thick pad in the solution of the drug to be used, attaching- 
the negative pole of the pad when one desires to drive acid 
radicles to the tissues, the positive pole being on a neutral 
part. The exact opposite holds good when basic radicles 
have to be driven into tissues. 

(d) Intradermal or intractdaneous injection is the intro- 
duction of substances between the layers of the skin. This 
is done in certain skin tests, as the Schick test for diph- 
theria, or for the production of infiltration anaesthesia. 

(e) Inoculation. — In this the epidermis is punctured or 
scarified for introduction of medicaments ; as vaccination. 

4 The Subcutaneous Tissues.— These are reached by 
hypodermic or subcutaneous injections, which is effected by 
a small syringe to which is attached a fine hollow needle. 
This is generally done on the forearm, arm, thigh, etc., but 
when a large quantity is used, e g. saline or antitoxins, the- 
loose areolar tissue of the subscapular region or the mam- 
mary region is selected. By this method the drug is quickly 
absorbed by the lymphatics and the blood-vessels, and any 
possible reaction in the stomach which may destroy its effect 
is avoided. Moreover one knows exactly the quantity of 
drug introduced into the system. It has however the dis- 
advantage of forming abscess, which may be sterile from 
irritant drugs, or septic due to infection from faulty tech- 
nique. 

Hypodermoclysis is the introduction of large quantities 
of fluids into the subcutaneous tissue, as injection of saline 
or glucose solutions. 

5. The Deep Tissues.— By the same instrument drug& 
can be introduced into the deeper structures, e.g. the 
muscles and nerves. When the injection is given into the 
muscles it is called intramuscular injection^ and is generally 
given into the gluteal muscle. Intramuscular injections 
are given when the quantity to be injected is large, or when 
suspensions of insoluble drugs are used. The object is to 
form depots for gradual absorption and continued action of 
a drug. Apart from the precautions necessary for all 
injections, the possibility of injecting the drug into a vein,. 
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-or puncturing a nerve, should be kept in mind. Cases are 
-on record where much harm has been done by injecting an 
irritant drug into a nerve. Familiar examples of intramus- 
cular injections are those of calomel or bismuth in the 
43reatment of syphilis. 

6. The Blood-vessels. — Through these channels, blood 
and saline fluid are transfused, and drugs are administered 
intravenously. It is the most rapid and certain way of 
bringing drugs into the circulation and tissues, and is 
generally used when a definite concentration of the drug 
is required very rapidly, Thus, during an emergency, when 
immediate action is necessary it is largely used, e.g. intra- 
venous injection of saline solution in the treatment of 
-collapse of cholera ; of strophanthin in cardiac failure ; of 
glucose and insulin in diabetic coma It is also used for 
-certain drugs which are either decomposed in the digestive 
tract, or are too irritant to the stomach and subcutaneous 
tissues. Well-known examples are the uses of antimony 
preparations in the treatment of kala-azar; neoarsphenamine 
in the treatment of syphilis ; and tryparsamide in the treat- 
ment of trypanosomiasis. This route is also selected to 
.secure direct action on the infecting organism in the blood 
stream, e.g, the use of quinine in malignant malaria. The 
-drugs used by this route must be in complete solution and 
must not react with the proteins of the blood. Unless there 
be definite indications, this route should be avoided. In- 
jection of foreign substances directly into the blood alters 
the equilibrium of the colloids which in itself may. cause 
-alarming symptoms by producing fall of blood pressure or 
^ven fatal reaction. 

Acids and metallic salts being incompatible with blood should 
mot be used by this route Moreover irritant substances may produce 
thrombosis, inflammation or fibrosis of the veins. It should be avoid- 
ed in greatly debilitated persons, the old, those suffering from high 
blood pressure, and who are subject to anaphylactic shock. 

Intravenous administration is commonly used for the following 
purposes : — 

[а) To bring about certain changes in the blood \ either in volume, 
in reaction or coagulability. Drugs commonly used are, saline solu- 
-tion, glucose, sodium bicarbonate, calcium salts, etc. 

(б) In the treatment of bacterial invasion; e.g, iodine, hexamine, 
mercurochrome and sulphonamides. 

(c) As specifics in certain protozoal infection ; organic arsenic com- 
pounds, antimony compounds, quinine, etc. 

(d) In cardiac a^d circulatory failure; Strophanthin, adre- 
naline, etc. 

(e) To produce general ancesthesia ; evipan sodium, magnesium 
sulphate, etc. 

(f) As diagnostic agents; uroselectan B, indigocarmine, tetra- 

iodophenolphthalein. * 

(p) As sclerosing agents in varicose veins; sodium morrhuate, 
•quinme urea, etc. 

7. The Serous Cavities.— These are only useful when 
the local' action of the drug is required. 
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(а) The Pleura. — In empyema, we can wash out the 
pleural cavity with antiseptic lotions. 

(б) The Peritonetim. — An injection of saline solution has 
been advocated in conditions of collapse. The peritoneum 
may be washed out with antiseptic fluids in some varieties 
of peritonitis. 

(c) The Tunica Vaginalis — Solution of iodine, liquefied 
phenol or sodium morrhuate are sometimes injected to 
produce an adhesive inflammation in hydrocele. 

8. The Conjunctivae and Lachrymal Ducts.— My dria- 
tics, myotics, and drugs for local action on the conjunctivse 
and lachrymal ducts are applied either as collyria, oint- 
ments or powders. 

9. The Ear is reached by injections, drops , insufflations, etc. 

10. The Bladder and Urethra by injections and bougies. 

11. The Vagina and Uterus by douches, injections, pig- 
ments, pessaries, medicated cottons, etc. 

12. Superior longitudinal sinus is often punctured to 
introduce drugs in cases of infants when other veins are not 
accessible. This corresponds to intravenous injection. 

13. Intraspinal injection through lumbar puncture is 
done for the treatment of cerebrospinal meningitis with 
antimeningococcal serum, for the production of spinal anaes- 
thesia, or for the introduction of magnesium sulphate or anti- 
tetanic serum in the treatment of tetanus. Diffusible sub- 
stances are readily absorbed from the subarachnoid space. 

14. Intraventricular injection is done after trephining 
the skull in cases where the ventricles are to be reached. 
In infants under 18 months this can be reached through the 
anterior fontanelle, 

15. Intracardiac injection is resorted to in case of 
sudden stoppage of an otherwise healthy heart. The best 
example is the intracardiac injection of adrenaline in col- 
lapse under anaesthesia, carbon monoxide poisoning, etc. 

FACTOES MODIFYING THE ACTION OF DEUGS 

Many factors modify the action of a drug. Therefore 
having selected a drug and the route through which it is 
intended to be administered, it is necessary that the student 
should recognise the different factors, as the dose has to be 
modified or regulated under these circumstances. 

The word ^‘dose’" as ordinarily understood, means the 
quantity of a drug which is necessary to produce a certain 
pharmacological action either at once or after repetition. 
By a maximum dose, is understood the largest quantity 
which may be given to an adult without producing evil 
effects ; and by a minimum dose, the lowest quantity which 
is necessary to obtain a physiological action. The B.P. 
doses represent only average ordinary doses for an adult. 
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The student should bear in mind that the action of a drug^ 
varies with different doses. Thus, tartarated antimony is a 
diaphoretic in to ^ gr., and an emetic in to 1 gr. doses ; 
ipecacuanha powder is an expectorant in ^ to 2 grs., and 
emetic in 15 to 30 grs. Though the,B.P. posology is meant 
as a general guide, yet the practitioner can reduce the mini- 
mum and exceed the maximum limits of the pharmacopceial 
doses. 

The other factors which require consideration in regu- 
lating the dose are : — 

1. Age. — The dosage varies considerably with the age. 
By Adult dose is meant the dose fora person between 20 and 
60 years of age. Children should get a fractional part of 
the adult dose. A practical method of calculating the chil- 
dren’s doses under 12 years is given by Young. The rule is 
to divide the age in gears hy the age in years plus 12 ; the 
resulting quotient is the proper fraction of an adult dose. 
Thus the dose 

for a child of 1 year, will be , — i of an adult dose 

1 + 12 13 

, , ^ ne:sit birth day 

Cowling s Buie . — Adult dose x 

The dose for a child of three years old will be ^ or ^ of 
adult dose. 

age 

Dilling’s formula is when calculating with metric 
weights. 

From 12 to 16 years, i to §, and from 17 to 20, f to f , 
are the proportions. Over 60 years, the dosage should 
again be diminished slightly. For hypodermic medication, 
the dose is one-half of what is given by the mouth, and for 
rectal medication, it is the normal dose plus one-fourth, 
except in the case of strychnine, which should be exhibited 
in smaller quantities than when given by the mouth. 

2. Sex. — Women, as a rule being more delicate than 
men, cannot bear full adult doses. The menstrual period 
should also be taken into consideration. For instance 
quinine, if given during the period, may cause alarming 
haemorrhage. Similarly strong purgatives should be avoided 
during pregnancy or used with care and judgement because 
of their tendency to cause pelvic congestion which may 
lead to miscarriage. For the same reason drugs acting on 
the uterus should also be used with caution. Many drugs 
are excreted with milk and this should be remembered when 
treating nursing mothers. Moreover many drugs pass from 
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the mother to the foetus, and drugs which m-ay not have any 
effect on the mother may produce a more serious effect on 
the child. 

3* Size and Body Weight.— The quantity which is 
required to produce a certain physiological effect in a 
strong, healthy and stout person of more than average 
size and weight, is not necessary to produce the same action 
on a thin and weak individual. 

4. Idiosyncrasy. — Individual susceptibility to the ac- 
tion of a particular drug or drugs has long been recognised ; 
and the unusual or peculiar reaction to a drug is known as 
idiosyncrasy. This may be either too much action, too little 
action, or an abnormal action not ordinarily observed. Thus 
we often come across patients who cannot take a small 
dose of potassium iodide without coryza, though ordinarily 
many can take it in large doses without inconvenience. 
Others again are salivated by quite small doses of mercury. 

Although one form of idiosyncrasy is shown by increased 
action of a drug, instances are also common when a drug 
fails to produce any effect even in comparatively large doses. 
This form of idiosyncrasy is known as tolerance, and when 
this tolerance exists from birth it is called congenital or 
natural tolerance. 

Again certain drugs fail to produce the same effects with 
the same dose when continued for a lengthened period. 
This is often found with opium. The dose requires to be 
increased after some time to get the full or the original 
effects of the drug. This gradual loss of activity is due to 
acquired tolerance. Sometimes the person taking it becomes 
so addicted to its use that he actually craves for or indulges 
in it, to the detriment of his health. This craving for the 
particular drug is called a habit ; and the drug is known as 
habit forming drug Persons may contract alcohol habit,, 
heroin habit, cocaine habit, etc 

The toleration is possibly due to (a) rapid elimination 
(atropine in cats) ; (h) diminished absorption (arsenic) ; 
(c) destruction of the poison (morphine) ; {d) the formation 
of some antitoxin ; or (e) the capacity of the body to fix 
the poison in some non-toxic form. 

Although the term tolerance is used with regard to 
certain drugs, it is also used nowadays to denote the 
peculiar form of partial immunity that is developed in 
certain protozoal diseases like malaria. As a result of 
repeated infection and reinfection a condition is established 
in which the host is able to live a more or less healthy life 
and to offer some resistance to reinfection while still 
harbouring the parasites in small number. This type of 
infection immunity is also known as j^remumtion. 

Racial idiosyncrasy is often noticed and differnt species 
of animals vary in their action to different drugs. Thus 

4 
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rodents are immune to the action of emetics ; atropine does 
not quicken the heart in rabbits, etc. It is possible that the 
failure to react to atropine is due to its destruction in the 
blood or to the fact that the vagus is not active in rabbits. 

Allergy or hypersensibility is also a type of idiosyncrasy 
and applies both to drugs and food. Although allied to 
anaphylaxis the reaction does not usually desensitise. It 
often runs in families and is manifested by the appearance 
of urticarial rash, oadema, spasm of smooth muscles, etc. 
The cause of allergic reaction is not clearly understood, 
although deficiency of calcium in the tissues renders the 
whole autonomic nervous system susceptible to the action 
of certain drugs. 

6. Bate of Absorption and Excretion,— The action of 
a drug depends upon the concentration in the tissue fluids 
around the organ on which it produces its effects. It follows 
therefore that when a drug is administered its effects will 
depend upon the rapidity of absorption and excretion. 
Administered intravenously a drug acts most quickly than 
when given by other routes. In most cases however the 
intramuscular or subcutaneous injections produce quicker 
effect than when given by the oral route where the action 
depends upon the rate of absorption and this is influenced 
by many facto-rs. The action of a drug and the duration of 
its effect therefore depend upon many factors, viz. rate of 
excretion, fixation by the tissues, detoxication by oxidation 
or reduction, or formation of some inert body. 

The chief channel of excretion is the kidney, but the rate 
of excretion of different drugs by this channel is variable, 
and drugs which are excreted slowly tend to accumulate in 
the system and produce toxic symptoms. Although the kid- 
ney forms the chief channel of excretion, many drugs, notably 
the metals, morphine, etc., are eliminated by the fseces. 

6. ental Condition. — A morbid inclination of the mind 
towards the action of a particular drug increases the action 
of the same. Thus, if a patient can be convinced that he 
will sleep by a certain draught, small doses of a hypnotic 
may induce sleep. 

Te perament has some influence on doses. A person 
with a sanguine or nervous temperament requires smaller 
doses than one with a lymphatic one. 

7. Fasting. — A drug acts more powerfully on an empty 
stomach than on a full one. Thus the same quantity of 
alcohol, which would intoxicate a person if taken on an 
•empty stomach, can be ingested with impunity if taken 
during or after meals. 

8. Disease. — Many diseases considerably modify the 
dosage of medicines. Thus, opium is borne in surprisingly 
large doses in biliary and renal colics. Large doses of 
mercury are tolerated in syphilis. 
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9. Climate. — It is a well-known fact that alcohol can 
be consumed in larger quantites in cold countries than in 
hot climates. 

10. Time of Administration. —Vital force is lowest at 
the early hours of the morning. Consequently, in debilitat- 
ing diseases, simulants are more necessary at this time than 
later on in the day. It is useless to administer even a very 
large dose of chloral hydrate when the person is up and 
about ; it should be given at bedtime. God-liver oil should 
always be given after food ; given at any other time it may 
derange digestion. To avoid irritation of the stomach, iron 
and arsenic should always be given on a full stomach. 
Saline purgatives which act quickly when given on empty 
stomach are best administered early in the morning The 
more slowly acting purgatives like aloes, etc , are given at 
bedtime. 

11. Accu ulation. — Ordinarily a drug after introduc- 
tion into the body is either slowly or rapidly excreted. But 
if we continue to administer it very frequently for a 
sufficient length of time, i.e. so quickly that it cannot 
be fully eliminated, or the tissues fail to detoxicate it, a time 
may come when it will accumulate to such an extent as to 
produce suddenly toxic symptoms. Drugs which produce 
symptoms of chronic poisoning are also cumulative and the 
symptoms are the result of cumulative action. It may be 
caused by the following circumstances: — 

(а) Rapid absorption and slow elimination of a drug. — This 
is generally observed with most metals which are not only 
excreted slowly but the tissues cannot destroy or detoxicate 
them. Well-known examples are mercury and lead. 

(б) Slow excretion due to fixation of the drug in the tissues. 
— Digitalis is cited as an example of this class. During a 
course of digitalis treatment, if no precaution is taken, 
symptoms of poisoning may suddenly develop without any 
increase of the dose. This is due to the fact that the body 
destroys or eliminates an equivalent of 1 to 2 c.c. of the 
tincture daily. If therefore a patient is treated with 2 to 3 
c.c. of digitalis tincture daily, sufficient amount may 
accumulate in the body after some time to produce toxic 
effects. It is therefore necessary that after full digitalisa- 
tion the maintenance dose should not exceed 1 c.c. daily. 

(c) Sudden solution and absorption of a sparingly soluble 
drug owing to some changes in the contents of iihe intestine. 

ANTAGONISM AND SYNEEGISM 

By antagonism is meant the weakening or prevention of 
the action of a drug by that of another. An antagonist may 
be a drug, or a substance formed in the body. They may 
act by (1) Distoxicationy i.e. by chemical combination with 
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ona another, e.g, free acids and alkaline carbonates, oxalates 
and lime salts. (2) True antagonism. Here the drugs have 
no chemical affinities for, nor do they react with, each other, 
but produce opposite effects by acting either on (a) the same 
structures, as pilocarpine and atropine, the former stimu- 
lates the parasympathetic endings while atropine depresses 
them ; or (6) different structures, e g, adrenaline and amyl 
nitrite ; the former constricts the vessels by stimulating 
the nerve-endings, while the latter dilates the vessels by 
direct action on the muscles. 

Just as the weakening or prevention of the action of 
one drug by that of another is known as antagonism, the 
one-sided or reciprocal augmentation of such action is known 
as synergism or potentiation For example magnesium sul- 
phate and sulphuric acid make a stronger purgative than 
magnesium sulphate alone. It has been found that doses 
of cocaine which by themselves produce no appreciable 
effects, very markedly increase the eff'ects of adrenaline on 
the vessels, the dilator of the iris, etc. Bromide and chloral 
hydrate make a better hypnotic than either used alone. 

INCOMPATIBILITY 

A prescription should not contain such ingredients which 
can counteract one another either physically, or physiologi- 
cally, when mixed together. If they do so, they are known 
as incompatibles. 

Incompatibility, therefore, may be of the following 
kinds: — 

I, Physical. — This is also known as pharmaceutical, and 
occurs when the ingredients are not soluble in water, so as 
to produce a clear solution; as oils,' insoluble powders, 
some spirits, resinous tinctures, some extracts, etc., when 
ordered in a mixture. Oil when ordered in a mixture should 
be emulsified. Eesins, resinous tinctures, insoluble powders, 
etc., require some suspending agents. Certain solids like 
menthol, camphor, chloral hydrate, thymol, phen^zone and 
sodium bicarbonate when mixed form oily liquids. 

n. Chemical. — Such drugs should not be prescribed as 
would chemically react on one another, unless such a reac- 
tion is desired. Chemical incompatibility can be classified 
under two heads : — 

A. Homogeneous. — In this no visible change of form, such 
as the liberation of a gas or formation of a precipitate 
occurs, though the colour may be changed. Thus, acids and 
bases are chemically incompatible with each other ; e.g. 
lactic acid with lime water. Again, if the resulting salt is 
soluble and poisonous, the chemical neutralisation cannot 
resist the toxic action, as hydrocyanic acid and alkalies, for 
KGN is as poisonous as HON, although the alkaline carbon- 
ates are not incompatible with HON. 
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B. Heterogeneous — In this there is a visible change of 
form, i.e. the production of a gas or a precipitate; OO 2 is 
the chief gas liberated in such a decomposition, sometimes 
H 2 S. The precipitates or the insoluble compounds form the 
largest chemical incompatibles. This class can again be 
subdivided into : — 

1. Intentional. — Seidlitz powder, black wash, all effer- 
vescing mixtures, ammoniated solution of quinine, etc., are 
examples of this variety. Vegetable astringents with chaly- 
beates, and lead salts with solutions of opium also come 
under this category. 

Unless the incompatibility in the prescription is inten- 
tional the dispenser should first consider whether the in- 
<3ompatibility is of such a nature as would endanger the life 
of the patient, when it should be referred to the prescriber ; 
if it is not of such a nature the prescription should be 
dispensed as ordered adopting such method as will give as 
satisfactory a combination as can be expected under the 
circumstances. 

2. Avoidable. — Sometimes however chemical changes 
occur by mutual combination of the different ingredients in 
a prescription with the formation of harmful or even dan- 
gerous compound. This form of chemical incompatibility is 
very difficult to master. A complete knowledge of chemis- 
try and solubility of drugs can only help the student out of 
this difficulty The following rule would greatly minimise 
his errors; — A drug should never be ordered in combination 
with any of its tests or antidotes.’’ Thus, carbonates should 
nob be given with free acids (except HON); acid salts, basic 
salts, double citrates, e.g. scale preparations of iron, halo- 
gens, witii solution of ammonia, etc. 

Alkaloidal salts, with the exception of quinine sulphate, 
-quinine tannate, quinidine sulphate, physostigmine salicy- 
late, ergotoxine ethanesulphonate, emetine and bismuth 
iodide, and pelletierine tannate, are soluble in water, 
although the free alkaloids are only sparingly soluble. 
Therefore alkaloidal salts should not be prescribed with 
alkaline carbonates or hydroxides, e.g. liquor strychnine 
with aromatic spirit of ammonia, morphine salts with bicar- 
bonates of sodium or potassium, as free alkaloids will be 
precipitated. Potassium iodide and tannic acid also throw 
down alkaloidal precipitates, specially if the solution is 
concentrated. ‘Many fatal accidents have taken place from 
■swallowing the last dose of a mixture containing a poisonous 
alkaloidal precipitate. Calcium and other metals of alkaline 
earth are precipitated by sulphates, phosphates and alkalies; 
salts of heavy metals are precipitated by alkalies, tannins, 
albumin and some alkaloids and acacia. Silver and lead are 
incompatible with chlorides, bromides and iodides; silver 
salts are also incompatible with organic substances. Most 
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metals are precipitated by tannic acid and substances con- 
taining tannin. Although, to some extent, the alkaloidal in- 
compatibility can be avoided by the addition of HCl and 
alcohol yet it is a safer plan to follow the following practical 
rule, viz. All poisonous alkaloids as far as possible should 
be prescribed in simple solution, and not in too concentrated a 
stateJ^ 

Sometimes explosive combinations result from inatten- 
tion to grave incompatibility {see below). 

III. Physiological.— When the pharmacological action 
of a drug is antagonised by that of another, both drugs are 
physiological incompatibles or antagonists. It is presumed 
that this antagonism takes place either in the blood or in the 
tissues. We do not know any drug which can fully and 
completely counteract the action of another on all points,, 
though instances are common where partial antagonism 
place. Thus, opium contracts the pupils and depresses the 
respiratory centre, belladonna dilates the pupils and sti- 
mulates the respiratory centre {see Opium and Belladonna) 
hence both of them are partially physiological incompati- 
bles to each other. Digitalis counteracts the action of 
aconitine on the heart ; and strychnine and brucine that of 
bromides and chloral hydrate on the cord. The depressant 
action of aconitine on the heart is also neutralised by the 
stimulant action of atropine. Pilocarpine increases, while 
atropine decreases, both salivation and perspiration, {see 
Antagonism, page 51) 

EXPLOSIVE COMBINATIONS 

Certain drugs, such as chlorates, bichromates, iodates, nitrates,, 
picrates, permanganates, oxide of silver, etc., are rich in oxygen or 
part with it very easily; while others, such as sulphides, iodine,, 
reduced iron, hypophosphites, organic powders, charcoal, camphor, 
iodide of iron, ammonia salts, essential oils, etc , are easily oxidisahle. 
An admixture between any two of these classes is sure to result in an 
explosive combination. The following are a few typical examples 

1. A few tablets of potassium chlorate kept in a pocket with a 
box of safety matches caused explosion. 

% Potassium chlorate with tannic acid, catechu, morphine hydro- 
chloride, or gallic acid mixed as a dry powder has been known to* 
explode. 

3. A mixture of liquor ferri perchloridi, glycerin and potassium 
chlorate explodes when warm. 

4. Calcium hypophosphite alone, when triturated hard, sometimes- 
causes explosion. Never heat it with glycerin. 

5. Potassium permanganate should not be made into a pill with 
vegetable extracts or combined with glycerin. 

6. Oil of turpentine and sulphuric acid, and amber oil and nitric 
acid are sure to explode violently. 

7. Oxide or nitrate of silver with creosote forms a compound 
which may take fire if it becomes warm. 

8. Chromic acid with glycerin, ether, strong alcohol, or organic 
substances causes an explosive combination. 

Tu^’ f^fiioral hydrate and sp. ammon. aromat. in a mixture may 
liberate so much chloroform as to explode. 
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10. Bismuth subnitrate and sodium bicarbonate given in a mixture 
liberate COj and may cause an explosion if the bottle is corked 
before allowing the gas to escape. 

11. Tmct. iodine and solution of ammonia should not be prescribed 
together as iodide of nitrogen is formed, which causes explosion, 

12. Erythrol tetranitrate is very sensitive to percussion. A young 
chemist lost his life from explosion due to the rubbing of the tetra- 
nitrate with milk-sugar in a mortar. 

13. Chloride of lime triturated with sulphur causes explosion. 

POISONOUS COMBINATIONS 

1. Potassium chlorate and potassium iodide in solution do not 
react in ordinary temperatures but in the body produce a poisonous 
product, probably iodate of potassium. 

2. Potassium chlorate given with syrup of ferrous iodide liberates 
free iodine in the stomach and causes severe gastric irritation. 

3. Hydrocyanic acid dilute with metallic hydrates, carbonates, 
subnitrates, or subchlorides forms cyanides of metals which are more 
poisonous than the acid. 

COMBINATION OF DRUGS 

The main object of the prescriber should be to present his patient 
with an effective and rational prescription free from incompatibles. 
An admixture of several ill-understood and ill-chosen drugs can no 
longer be tolerated in these days of rational therapeutics. No drug 
should be ordered unless the prescriber is sure of the pharmacology 
of the drugs he is using. Simplicity in combination should be the 
rule, but it does not follow that one drug only is to be prescribed at 
a time. An effective combination of judiciously selected drugs is 
of great value in the treatment of disease. The following are the 
advantages of a good combination 

1 By a combinaUon of various drugs, whose actions hear resem-- 
hlance with one another, we can augment or intensify certain properties 
of a drug, — Thus, a mixture of chloral hydrate and potassium bromide 
makes a better hypnotic than either given in large doses (see Syner- 
gism, page 51), 

2. By a careful admixture of corrigens, we can correct unpleasant 

and undesirable properties of a Thus, ginger is added to Pulv. 

Rhei Co,, Pulv. Jalap. Co., to remove griping. Hydrobromio acid 
lessens cinchonism. 

3. By a combination of two or more drugs, individually producing 
entirely different physiological effects, we can sometimes increase the 
potency of a remedy in a particular direction, — Thus, by combining 
mercury with digitalis and squill, we can increase the diuretic pro- 
perties of the latter drugs. 

4. By mixing such drugs as chemically decompose each other we at 
times get better results from the resulting products, — Thus by giving 
potassium or sodium bicarbonate with citric acid, we get the benefit 
of carbonic acid gas and potassium or sodium citrate 

5. By a combination of such substances as would assist the solubility 
or absorption of a drug, a more effective remedy can be obtained. — Thus 
salicylic acid is almost insoluble in water, but it is rendered entirely 
soluble by the addition of borax, alkaline carbonates, hydroxides, etc. 
The absorption by the skin of the alkaloids of belladonna is greatly 
facilitated if belladonna is combined with fat, glycerin, oil or 
chloroform. 


ART OF PRESCRIBING 
Weights ajstd Measures est a Prescription 

The weights and measures of capacity and length to be used in a 
prescription are those of the Metric System (see p. 9). The Imperial 
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system however is still used, and also the scruple, though rarely. 
Besides, certain signs indicating weights and measures of capacity 
are also common, which have not been officially recognised. They 
are 

Gr. =Granum, 1 grain of a Troy ounce, or of an Avoir- 
dupois ounce. 

9 =Scrupulum, 1 scruple =20 grains. 

5 =Drachma, 1 drachm =3 scruples or 60 grains or | of a fluid 
ounce, or 60 minims. 

3 =Uncia, 1 ounce =1 Troy ounce (480 grs.) or 1 fl. oz. (480 
minims) or 437.5 grains of water. 

M. = Minimum, 1 minim =^V of a drachm or the volume of 

0.91145 grain of water. 

Gtt. = Gutta, 1 drop, supposed erroneously to represent 1 minim. 

0, =Ootarious, 1 pint =20 fluid ounces, or lbs. of water. 

C. =Congius, 1 gallon =8 pints or 10 lbs. water. 

As these symbols are apt to be misleading, the B.P. recommends 
that prescribers should cease to employ them. Solids should be 
prescribed in grains (gr.), when Imperial system is used, and ounces 
(oz.= 437,5 grs.) ; and liquids in minims (m.) and fluid ounces (fl. oz.). 
The quantities should be written in Arabic numerals. The symbol 
of gramme should be G. and for grain (gr.). 

When ‘drop^ is used it should be measured by means of a tube 
which delivers in 20 drops 1 G. of distilled water at 15° C. 

English Domestic Measures 
A tea-spoonfiil=l fluid drachm, oi a little more 
A dessert-spoonful=2 fluid diachms (about). 

A taPle-spoonful=4 fluid diachms or V 2 ounce (about) 

A wine glassful=2 fluid ounces, or moie. , 

A gill=4 fluid ounces, or more 
A tea-cup ful=7 fluid ounces, or moie. 

A breakfast-cupful=8 fluid ounces, or more 
A glassful=12 fluid ounces, 01 more. 

A tumblerful=15 to 20 fluid ounces. 

These are only aveiage measuiements, for no cups or spoons aie of the 
.same size. 


“ Indian Domestic Measures 

MEASURES OP CAPACITY CURRENT IN THE BENGAL PRESIDENCY 
A Half-kancha =% chattack or seer=2 fl. drachms (about). 

A Kancha =^4 ch or i/64 seer=4 fl diachms, or 218 75 gi s of distilled water. 
A Half-chattack=i/8 poa or Vaa seer=l fl ounce (about) 

A Chattack =V4 poa or Vie seei— 2 fl ounces (about) 

A Poa seer=8 fl. ounces (about) 

A Half-seer =V 2 seer=16 fl ounces (about). 

A Seer or 64 kancha, or 16 chattacks=32 fl. ounces (about) 


MEASURES OP CAPACITY CURRENT IN THE BOMBAY PRESIDENCY 
A Sundia-palliful = 1 drm. 

A Curd-palliful = 5 tollas or 2 ounces. 

A Swayapak-palliful =10 tollas or 8 ounces. 

A Panchpatriful = 8 01 12 ounces. 

A lota or tambiaful = 3 or 4 lbs. 


Indian Domestic Weights 


1 Rupee or 1 tola 
V2 „ ^/2 „ 

V 4 , 1/4 „ 

1 Nickel 2 anna 
1 „ anna 


180 grains 
90 

46 „ 

90 „ 

60 „ 


anna 
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PRESCRIPTION WRITING 


A prescripition is simple, when it contains a basis and a vehicle 
or excipient with or withont a corrective; and complex when it 
•contains several adjuvants and corrigents besides the basis. The 
construction of a model prescription should be in the following 
order: — 

1. The superscription, which consists of the symbol which 
originally symbolized the planet Jupiter, but now stands for recipe 
or take thou. 

2. The inscription, or the body of a prescription, consisting of the 
names and quantity of drugs ordered, and contains the basis, or the 
chief ingredient ; the adjuvant, to assist the action of the basis ; the 
corrigent, to correct the injurious effects of other ingredients; and 
the vehicle or excipient, to give the prescription a suitable form. 

3 The subscription, or the directions to the dispenser, such as 
misce, fiat, mist,, pilula, etc. 

4. The signature (from L. Signature—l^t it be labelled) or the 
•directions to the patient. This is written either in English or in 
vernacular. 

5. The Prescriber’s name or initial and the date These are 
put at the bottom. The patient’s name should be written at the 
top of the recipe. 

‘The following is an example 


Pahenfs name'. 


Superscription : 
Inscription 

Subscription : 

Signature : 

Date 


Quminae Sulphas, gr 10 (basis) 

Acid. Hydrobrom. dil , ms. 10 (adjuvant), 
Syrupus Limonis, ms. {coring ent) 

Aqua Chlorofoimi, ad fl. oz. 1 (vechicle). 

Fiat mistuia, Misce 
Mitte tails SIX. 

One ounce thrice a day. 

pj esci tier’s Name — 


It Will be observed that quinine is given with the object of 
checking malaria, and as the sulphate is insoluble in watei, Acid. 
Hydrobromicum Dil. is used to dissolve it, and also to prevent cincho- 
nism. Chloroform water is used as a diluent and to make the dose 
^ measurable quantity. A vehicle may be of no medicinal value, 
e g. plain water, or only used to give flavour. Sometimes it has a 
medicinal value, as when infusions are used, “ad” fl.oz. 1 means 
that after all the ingredients have been measured the vehicle should 
be added to make the total quantity one ounce. 

In the above prescription the quantities have been given for a 
single dose, and the dispenser is asked to supply six doses. Some- 
times, however, instead of depending on the dispenser to calculate 
the total quantities of each ingredient, the physician makes the men- 
tal calculation for the whole amount contained in the prescription. 

The above prescription in this case takes the following form: — 


Patient’s name 


Superscription : 
Inscription : 


Quinin Sulph. 

Acid Hydrobrom. Dil. 
Syr. Limon 
Aqua Chlorofoimi 


( Fiat mistuia, Misce 
Subscription: | 


gr 60 {Basis) 
ms. 60 {Adjuvant) 
ms. 360 {Coirigent) 
ad fl. oz 6 {VeMcle) 


Signature : 
Date. 


One mark three times a day, 

Presciiber’s name 
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Every prescription should be written with a definite object. 
The prescriber therefore should weigh each drug carefully before 
writing. 

Let us take another example. Supposing we wish to write a sleep- 
ing draught for an adult, we first of all think what hypnotic will 
suit our patient, and decide on chloral hydrate and write accordingly 

Chloral Hydras, which forms the basis 
Then we argue that another preparation like potassium bromide will 
help in its action and will act as an adjuvant, we therefore write as 

I? 

Chloral Hydras 
Potassii Bromidum 

We now consider an agreeable corrective and vehicle which would 
give it a flavour, and therefore add further < 

Syrupus Aurantii 
Aqua Anethi Lest 

Having written so far we consider the dose. Here we must be 
guided by the object for which the prescription is given, and whether 
the patient should take only one dose or more than one. We 
order for two doses in case the first dose does not produce the desired 
effect. The dose of chloral hydrate is 5 to 20 grs., and of potassium 
bropaide is 5 to 30 grs. We make a mental calculation and decide on 
giving 15 grs. of each, and for two doses we order grs. 30 of each. 
Now we add 60 ms. of syrup for each dose and sufficient vehicle to> 
make up the total bulk to 2 ozs. Then we proceed to write directions 
^ the dispenser, i.e. to mix and make a draught, ft.. 

Haust., and the final direction— *8ig,—^one ounce at bed time to be 
repeated after two hours if necessary. 

The complete prescription will now take the following form !— 
Patients name — 


Chloi al Hydras 

Pot. Biom. j aagis. 30 

Syr Aurant ... ms. 120 

Aqua Aneth Best . ad. fl. oz. 2 

M ft. Haust. 

Sig.^Qn^ ounce at bed time to be lepeated if necessary after two* 
hours 

• Prescriber* s name 

Sometimes a prescription is written in bulk and tbe patient is- 
directed to take a required amount from it, thus : ~ 

Sod. Sulph. .. grs 120 

Mag. Sulph. .. grs. 240 

Sod. Bicarb ... grs 120 

Mag Garb. ... grs. 60 

M ft. Powder 

Sig Two teaspoonfuls in half a tumbler of water eveiy morning. 

Prescriber* s name • 

In writing preoriptions tbe following points should be observed 
1. Always begin each line with a capital letter. 

is better to write the names of the active ingredients first 
ana tnen of corrective, etc., and vehicle or excipient last. 

ingredients and for the directions- 
to tne dispenser. The directions to the patient may be given in 

dispenser must write the directions on 
tne label either in English or in the vernacular of the place. 



DIEBOTIONS TO THE PATIBKT 

4. When in doubt always write in plain English. It is most 
important that the dispenser should understand the meaning of ex- 
pressions used in the prescription. 

5 Never hand over the prescription without reading it ever 
again. 


ELEGANT PRESCRIPTIONS 

Elegance in a prescription should always be aimed at, but it 
does not follow that the student should prescribe only fancy pills, 
capsules, tablets and cachets. These are good and useful, but 
they cannot supply the place of a mixture. The importance of 
giving a mixture in an inviting and palatable form cannot be over- 
estimated. We have various flavouring agents. Aromatic syrup, syrups 
of orange, glucose, lemon, Virginian prune, tolu and ginger are the 
popular ones. During the hot months, mixtures containing syrups 
soon decompose, but glycerin and flavouring waters may be substi- 
tuted for them. Spirit of chloroform^ chloroform water and liquid 
extract of liquorice cover the taste of many bitter and saline mixtures- 
Syrup of yerba santa disguises fairly well the taste of quinine 
salts. Rose water, orange-flower water, cinnamon water and anise 
water are good flavouring vehicles either for mixtures or for lotions. 
Cinnamon water disguises the odour of castor oil. Syrups of roso 
and red poppy are only used as colouring agents. Compound 
tmctures of lavender and cardamoms are used both for flavouring 
and for colouring purposes. Liniments or ointments can be perfumed 
by otto of roses, oil of neroli and lavender. Nauseous and bitter 
powders can be given in cachets or pills, the pills can be coated 
or gilded. 


DIRECTIONS TO THE PATIENT 

Make it a point to give directions in a definite manner. They 
should be short, simple and to the point. It is very important to 
mention the hour of the day when medicines are to be administered- 
To the student this may appear confusing in the beginning, but 
the following hints will aid him in this direction 

1. Mineral acids, as a rule, are given after meals. 

2. Alkalies when used to neutralise acid secretion should be given 
after food, and when prescribed as a systemic alkaliser should be 
given between meals. 

3. Gastric sedatives, such as dilute hydrocyanic acid, bismuth 
salts, are best given on empty stomach, as we want their local action- 

4. Pepsin, papain, taka-diastase should be given immediately 
after or along with meals. 

5. Dilute hydrochloric acid when prescribed to help intestinal 
digestion should be given one to two hours after food, so also pan- 
oreatin and other pancreatic ferments. 

6. Cod-liver oil and its preparations should be administered after 
and not before food. If given before they spoil the appetite. 

7. All preparations of iron, specially the astringent varieties, are^ 
to be administered after meals. 

8. All stomachics and bitter tonics, such as calumba, chiretta,. 
quassia, are given quarter to half an hour before food 

9. Arsenic is always given after meals, except in a few rare cases,, 
when its local action on the stomach is desired. 

10. Potassium permanganate is always given after food. 

11. Purgatives should be given either at bed time or early in the- 
morning depending upon the rapidity of their action. Castor oil and 
salines are best given early in the morning as they take only a few 
hours to act The more slowly acting ones, e.g. bed pills containing 
aloes, etc,, should be given before retiring at night. 

12. Emmenagogues should be taken at least one week before men- 
struation. 
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13. All diaphoretics act well when the patient is kept warm, and 
diuretics when cool. 

14. Hypnotics, as a rule, should be taken at least half an hour 
before going to bed ; but sulphonal two or three hours before, as it 
-dissolves slowly. 

15. Morphine should be administered subcutaneously when the 
patient is in bed. 

16. Bromides, when given as a sedative, are to be administered 
after meals or at bedtime. 

PRESCRIPTION FOR CHILDREN 

Great tact and caution are required in prescribing for children. 
The hints given below will greatly help the student in this 
direction 

1. The dosage must be in proportion to the age. 

2. The bulk of a mixture must be small, not exceeding one or at 
the most two tea-spoonfuls. 

3. Medicines must be made as palatable as possible. Children 
like either sweet or tasteless medicines. They refuse bitters. Quinine 
ethyl carbonate (euquinine) or aristochin may be used as tasteless 
substitutes for quinine salts. Quinine should not be dissolved in 
mineral acids, as its bitterness is intensified. 

4. Infants do not refuse either castor oil or cod-liver oil, but older 
children often reject the former. Cod-liver oil with extract of malt is 
never refused. 

5. Do not order pills for children, give dry drugs in the form of 
powders mixed with honey, syrup, milk, sweetened water, malt ex- 
tract, or jam. 

6. Children bear belladonna and hyoscyamus in fairly large doses. 

7. Arsenic, too, is well borne, some choreic children can take very 
large doses without harm. 

8. A tea-spoonful of castor oil to a new-born babe is not a big 
dose. 

9. Children are very susceptible to opium. Opium and its prepara- 
tions should therefore be used with caution in children’s practice’’^. 

10- Plain dill or anise waters make good all-round general vehicles 
for children’s mixtures. 

11. F or round worm, santonin must be given on an empty stomach 
at night and then followed by a dose of Gregory’s powder next morn- 
ing. It is best given with calomel and sugar followed by a saline if 
necessary. 

12. Children tolerate calomel better than adults and are rarely 
salivated. 

13. Expectorants are best given in the form of syrups or mixed 
with a syrup. 


*In some part of India infants are habituated to the use of opium. It is given 
with a view to keep them quiet while their mothers are at work. Many wet- 
nurses secretly administer it to their wards The wiiter has seen an infant 
-only 14 months old taking daily one gram of opium, without any other evil 
-effects than constipation. 
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PHARMACOLOGY AND THERAPEUTICS 
HOW DRUGS ACT 

By the action of a drug on the human organism is under^ 
stood the interaction between a drug and the blood and the 
tissues, whereby either the existing functions are altered, or 
certain functions are brought more into prominence which 
were latent before. Thus, the functions may be increased or 
diminished, and the drug is then said to stimulate or depress- 
as the case may be. Sometimes this stimulation has an 
injurious effect on the tissues and it is then known as 
irritation. A moderate degree of stimulation continued for 
a long time leads to fatigue or exhaustion of the organs^ 
concerned. 

Some drugs act more powerfully on certain organs and 
tissues than others, and this preferential effect is known as^ 
the selective action of the drug. This fact has been taken 
advantage of in the modern treatment of parasitic diseases 
and forms the basis of chemotherapy. Substances have 
been discovered which are supposed to be harmful to the 
infecting parasites, i.e parasitotropic^ and at the same time 
harmless to the host, i.e. not organotropic. The conceptiort 
of chemotherapy is, however at its best, a speculation, and 
most of the parasitotropic agents act not so much by their 
selective affinity for the parasite but by definite pharmaco- 
logical action on the cells of the body of the host. 

A drug may affect the body directly, i.e. when it comes^ 
in contact with a particular organ and produces its effects 
on that organ. The direct action of cantharidin on the skin 
is irritation. This action is also known as the local action. 
Many drugs, after absorption, produce changes on other 
organs of the body and this action is then known as the 
systemic effect. The action of digitalis on the circulation or 
kidneys is the systemic effect of the drug after absorption. 
This is also called indirect or remote action of the drug. 
Thus the immediate local action of aconite on the tongue is- 
tingling and numbness, and its indirect or remote action on 
the heart is slowing of beat due to stimulation of the vagal 
centre. 

By primary action is meant the effect that a drug produces 
in its unaltered state. When a drug forms a different com-- 
pound in the body which produces the physiological effects, 
it is known as the secondary action of the drug. Hexamine^ 
when exeteted with the urine acts as an antiseptic by being: 
converted into formaldehyde. 
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It is not always very easy to explain exactly how the 
different drugs produce their pharmacological effects on the 
system. Although many attempts have been made to 
explain how the different drugs produce their effects, still 
we are far from any satisfactory solution as to the real 
nature of the action of most of them. Since the processes 
of life are governed by the chemical and physical changes 
in the constituents of the cells, it is possible that the 
•different drugs may act by altering or modifying these 
chemical and physical factors in the cells by entering into 
definite chemical combination with the constituents of the 
protoplasm and produce corresponding changes in their 
function. An attempt was therefore made to explain the 
uction as being due to chemical changes. Although the 
•effects produced by some drugs are due to these changes, 
yet the action of many is produced differently and cannot be 
explained by chemical theory alone. It will be seen, when 
•discussing drugs acting on the autonomic nervous system, 
that drugs while stimulating the different nerve endings 
^ct by liberating chemical substances which transform a 
nervous stimulus into a chemical reaction; for instance, 
■stimulation of parasympathetic acts by production of acetyl 
choline and that of sympathetic by the formation of adrenaline- 
Mhe substance. Some drugs act in a purely mechanical 
way, while others affect the various cells of the body 
by altering the surface tension resulting in osmosis, and 
-modify the particular function of the cells. Mayer and 
Overton explain the action of another group of drugs, 
the narcotics, as being due to their solubility in lipoids. 
They argue that in order that a drug may produce any 
physiological effect it must first get into the cell, and other 
i^hings being equal, one would expect a quicker and more 
powerful effect from a lipoid soluble substance than from one 
iihatis not thus soluble. While discussing narcotics it will be 
.seen that there are many objections to this theory, and that 
the action of all narcotics cannot be explained on the theory 
of lipoid solubility. Yet another school holds that it is not 
ijhe solubility of a particular drug in the cell that determines 
the action, but the activity depends upon the adsorptive 
power owing to the colloidal nature of the cell protoplasm. 
This is how the bactericidal action of mercury (see Mercury), 
^and adsorption of toxins by kaolin are explained. 

The Chemical Composition and Constitution and 

THE PhYSIOLOOIOAL ACTION OP A DRUG 

Eecent works have demonstrated that the physiological 
action of a drug very often depends upon its chemical 
-constitution as will be evident from the following : — 

(a) The molecular arrangement in a compound sometimes 
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determines the action of a drug. Thus isomerides have the 
same chemical composition and the same percentage of 
weight, but differ in properties, on account of their different 
molecular arrangements. Eesorcin and pyrocatechin are 
isomers 06H4(0H)2. The former is sweet, the latter is bitter. 

(b) It is possible to modify the physiological action of a 
drug by artificially modifying its chemical constitution. 
Fraser, Crum Brown and others have shown that by intro- 
ducing a methyl radicle into the molecules of strychnine, 
brucine and thebaine, new compounds are formed, which 
instead of acting as convulsants, are paralysers of the peri- 
pheral terminations of the motor nerves. 

Similarly benzol, CeHe, the mother substance of the coal- 
tar series has a low toxicity, because it cannot react with 
protoplasm. It becomes toxic by replacing part of the H 
atoms with other groups, specially by OH forming phenol, 
or by CO 2 H, or by both. The OH radicle is the most active ; 
the antiseptic and toxic action increasing with the number 
of OH group. 


Thus benzol = aof 




; phenol = 


resorcin = n ^ 


V 


COH 



C-C^ 


'OH 


Benzoic Acid 



The introduction of OO 2 H group alone, i.e. benzoic acid 
does not render the substance 
more active. But both OH and 
OO 2 H, i.e. salicylic acid, results 
in a compound which is less toxic 
and less antiseptic than phenol 

but has a peculiar antirheumatic „ , 
property. Salicyhc Acid 

The substitution of an H of CeHs in phenols by 
alkyls=cresoh ^oh leads to an increase of the anti- 
^ septic power, and diminishes at 
the same time the toxicity to 
i)ccH. tissues. 


The Action oe a Duvg and its Power of 
Dissociation into Ions 

When we consider the action of a powerful drug like 
strychnine, we find that its various salts produce the same 
effect which the acid radicle (sulphate, nitrate, etc.) does 
not modify. This is not however the case with less powerful 
bodies, e g. sodium ; here the acid radicle with which it is 
combined greatly modifies its action, as is observed in the 
different effects resulting from the administration of NaOl 
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and ]Sra2S04. To appreciate these differences of action it is 
essential to understand the ionio theory. All substances 
are divided into two groups, electrolytes and non- electrolytes. 
An electrolyte is a substance which is capable of being 
decomposed by the electric current, as sodium chloride, 
potassium bromide, etc. The theory assumes that certain 
substances such as inorganic acids, salts and bases in 
solutions undergo partial decomposition into their consti- 
tuent elements or radicles called ions. These ions carry 
definite charges of electricity. Thus, sodium chloride, if 
dissolved in water, exists in part commingled, but not 
chemically bound sodium kations and chlorine anions. 

NaOl - Na + Cl ^ , 

(Electrolyte) + ion - ion 

or kation or anion 

A non-electrolyte is a substance which cannot be further 
decomposed without losing its chemical identity. In ionic 
dissociation when the solvent is evaporated the salt is 
obtained in the same state as before solution ; in chemical 
decomposition however the evaporation of the solvent will 
not re-unite the separate ingredients. 

The importance of this theory to pharmacology is that it 
is the ions of the salts and not the whole molecule which 
give rise to pharmacological action. Eor instance, when an 
ionisable substance is introduced into the blood it has a 
threefold effect on the functions of the body, vi ^. — 

(a) That due to the influence of its kation, 

(h) that due to the influence of its anion, and 
(c) pure salt action. 

Sometimes the basic and sometimes the acid ion produces 
the chief effect, and when neither ions are potent we get the 
typical salt action. When the two ions are of approximately 
the same potency we have the combined effects of both ions. 
The following examples will serve to illustrate: — 

NaOl = typical salt action. 

Na2804 = action of acid ion predominates, and acts as a 
purgative. 

FeS04 = astringent and hsematinic, action of basic ion 
predominates. 

MgS04=action of both ions predominates, therefore 
although the sulphate ion is common with ]S[a2804, it acts 
as a more powerful purgative because of the Mg-ion. 

Drugs that are not dissociated in the tissues act as 
molecules and not as ions. This important factor should 
be remembered to avoid confusion. Thus potassium cyanide 
is a poison because CH-ion is dissociable, while in potas- 
sium ferrocyanide the CIT-ion is not dissociable and there- 
fore this salt is not a poison. Again inorganic arsenic 
compounds are poisonous, whereas cacodylic acid has not the 
same toxicity because it does not ionise. 
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It follows therefore that the action of certain drugs 
-depends not only on the amount of dissociation which they 
undergo hut also on the relative absorptive power of the 
dissociated ions and on the rate of excretion. Scale prepara- 
tions of iron which do not dissociate are not astringents 
and do not impair digestion. Mg-ion being absorbed with 
difficulty and excreted rapidly, its effects are not observed 
when administered by the mouth, although given parenterally 
it has a profound depressing effect on the central nervous 
system. The disinfecting power of mercurials varies with 
the amount of dissociation which the different salts undergo 
and not on the quantity of mercury in solution. Finally, 
potassium salts given by the mouth produce no toxic effect 
because their rate of excretion exceeds that of absorption. 

The Eeaotion of Body Tissues and Body Fluids 
AND THE Action of Drugs 

By the term reaction of a solution is meant the degree of 
acidity or alkalinity. The acidity and alkalinity of tissues 
depend upon the dissociation of H and OH ions, and the 
degree of acidity of any solution depends upon the relative 
amounts of free hydrogen ions (H) and free hydroxyl ions 
(OH) which it contains. When both ions are balanced the 
solution is neutral. These two ions part readily with their 
electric charges and produce marked alterations in the func- 
tions of cells. Chemically pure water is neutral and when 
it dissociates it yields equal amounts of H and OH ions. At 
2200. 10,000,000 litres of pure water contains 1 grm. of H 
and 1 grm, equivalent of OH ions The concentration of 
hydrogen ions (cH) is therefore 10-% and the concentration 
of hydroxyl ions (cOH) is 10~^ 

Such negative figures are difficult to deal with in practice, 
and therefore the potential of H-ion concentration is taken 
as the standard, rather than the actual H-ion concentration 
itself. The hydrogen-ion-concentration-potential or pH is 
the decimal logarithm of the reciprocal of cH, and in the 
case of water, pH — 7.0, and a standard of pH= 7 may be 
taken as neutral. 

The normal reactions of the tissues and fluids within the 
body proper are normally neutral, inclining a trifle towards 
alkalinity, ie pH = about 7.1 to 7 8; the gastric juice and 
the urine in higher animals are the only exceptions The 
pH of gastric juice is 0 9 to 1.6; urine, 6.0; coVs milk, 6.7 ; 
human milk, 7.1; saliva, 6.9; pancreatic juice, 8.3; etc. 
Living cells are dependent upon the maintenance of a 
strictly limited H-ion concentx'ation in their environment 
for the normal performance of their functions. 

The normal blood has a pH range of from 7.3 to 7.5 ; and 
life is incompatible when the pH of blood is below 7.0 or 
^bove 7.8. While the pH of different excretions varies 

5 
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between wide limits, the maintenance of the at its 
normal level in the blood and tissues is very important. 
This is regulated by a fine adjustment of different mecha- 
nisms {see Acidosis and Alkalosis). The carbonates and the 
alkaline phosphates of the blood and tissues form the alka- 
line reserve, while the carbonic acid and acid phosphates, 
the acid reserve. These act as ‘‘buffers” and tend to neutra- 
lise any attempt to change the actual reaction. 

The importance of the knowledge of pH of the different 
tissues of the body to the pharmacologist is great. Action 
of drugs which are supposed to have a selective affinity for 
certain organs or tissues often depends upon their jpH re- 
action Thus Acton has shown that at pH of 8, quinine kills 
paramcecium at a dilution of 1 in 10,000 ; while a concentra- 
tion of 1 in 100,000 is necessary at pH of 7. Dale has 
shown that emetine in large doses failed to cure dysentery,, 
in kittens, produced by strains from man, while these men 
were cured by a course of emetine. It is possible that the^ 
pH of the human gut is responsible for the effect of emetine.. 
In fact emetine acts ten times more powerfully, if the acidity 
of the gut, which has a pH of about 6.2 in amoebic dysentery 
be reduced or rendered alkaline to a pH of 8. It is there- 
fore argued that besides the drug and the infective organism^ 
{E, histolytica) other factors have to be considered in the^ 
cure of amoebic dysentery, and this missing factor is supplied 
by the host as the result of interaction between emetine- 
and tissues. It has been found that a dilution of emetine 
hydrochloride 1 in 5,000,000 is lethal to E. histolytica in 
Vitro within four days with a pH of 6.4, while its potency 
is considerably reduced with a greater acidity. Mercurial 
diuretics act better when partial acidosis is produced by the 
use of ammonium chloride. Similarly production of acidosis 
helps absorption of ionisable calcium. It is clear, ‘therefore,, 
that the action of drugs in certain instances is modified or 
intensified by the pH of the particular organ over which 
they produce the main effect 

GEOUP I 

THE ALKALIES AND METALS OF ALKALINE 
EAETH 

Potassium, Sodium, Ammonium, Lithium, Calcium, 
Magnesium, Barium 

Before discussing the action of the individual drugs of 
this group we had better consider their therapeutic uses 
from a broad point of view. Certain salts of the alkalies— 
potassium, sodium, ammonium and lithium, and some of the 
salts of the alkaline earths — magnesium and calcium, are 
employed therapeutically as antacids. The salts of the^ 
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former, being rapidly absorbed from the alimentary canal, 
manifest after a local action in the stomach, certain systemic 
action, whereas the salts of the latter are absorbed with 
difdculty and exhibit an active action on the intestinal 
tract, magnesium being laxative, calcium constipating. Some 
of the alkaline salts are strong caustics, while others are mild 
antacids. The former are chiefly the hydroxides of potassium 
and sodium, and the oxide of calcium. These act by dis- 
solving albumin, extracting water and saponifying fats; 
while the others, the carbonates and bicarbonates of 
potassium, sodium, and lithium, and the carbonates and 
oxides of magnesium and carbonate of calcium act merely as 
antacids. Some are not locally antacids, but are converted 
into carbonates in the blood and tissues and thus increase 
the alkalinity of the blood, and are therefore systemic 
alkalisers. They are the acetates, citrates and tartrates of 
sodium and potassium. 

Barium, though it belongs to the group of metals of the 
alkaline earth, has none of its properties common with 
calcium and magnesium, except that it is absorbed with 
difSculty by the epithelial cells. 

Antacids are therefore of two types : 

1. Those of alkaline reaction, viz. (a) the caustic alkalies ; 
and (b) the milder alkalies, the bicarbonates and carbonates. 

2. Those not of alkaline reaction, viz. acetates and citrates. 

P TASSIU 

Potassium salts are present in large quantity in both 
animal and vegetable foods, and although they are absorbed 
in large amounts very little ill effects are observed. In fact 
about 2 to 3 ounces are daily ingested with the vegetable 
food without any specific action of potassium ion being eli- 
cited, because the salts diffuse very rapidly through the 
cells and are excreted very quickly. It is only when the salt 
is given intravenously or subcutaneously that the specific 
effects of potassium ion are observed. These are charac- 
terised by depression of the central nervous system, heart 
and other muscles. When used therapeutically potassium 
salts produce the effects through the acid radicles and 
are practically equivalent to the corresponding sodium 
salts. The systemic effect of potassium when administered 
by the mouth is only possible if the dose is very large and 
the mucous membrane of the intestine is corroded and its 
excretion is checked by ligation of the kidney vessels. 

In frogs the muscular movements become first weak and 
then abolished. In mammals the effects are characterised by 
muscular weakness and apathy with rapid and laboured 
respiration from anaemia of the centre. 

It is a powerful depressant to the heart, which becomes 
slow and weak. The systole becomes weaker and the heart 
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of a frog stops in diastole. Injected intravenously it causes 
a rapid fall of blood pressure and slowing of the heart, 
accompanied by dilatation and heart block. These effects are 
due to the direct action of the drug on the heart muscle and 



Fig. 1 .—Antagonism of Calcium to Potassium 

Isolated ralDbit’s heait peifused with oxygenated Ringer’s solution At 
the point of 1st arrow a snaall dose of potassium chloiide was added to the 
Ringer showing depressant effect of potassium on the heait At 2nd aiiow 
calcium chloride was added Note the effect on the heait 

not to any effect on the vagus mechanism. When injected 
into an artery instead of into a vein it causes a sudden rise 
of blood pressure from peripheral vaso-constriction due to 
its direct action on the muscles of the vessels. 

The same depressant effect is observed on the voluntary 
muscles. It diminishes the height of contraction, lengthens 
the latent period and decreases the conducl3ivity and 
excitability. This effect is antagonised by calcium, barium 
and veratrine. On the plain muscle it diminishes the 
automatic movement throughout the body. 

POTASSII HY OXI UM 

Potassium Hydroxide. (Pot. Hydrox.). KOH 

Syn.— Caustic Potash ; Potassa Caustica 

Source. — Obtained by the electrolysis of an aqueous solution of 
potassium chloride It contains not less than 85 p.c pure potassium 
hydroxide and not moie than 4 p c. K 3 CO 3 

Characters. — Deliquescent, corrosive, alkaline, white sticks, or 
fused masses Solubility.— In 0.95 part of water, and in 3 parts of al- 
cohol (90 p.c.). ^ 

Incompatibles. — Acids, heavy metals, alkaloids. 

Official Preparation 

1 . Liquor Potassii Hydroxidi. Syn.— Liquor Potassm.—^ gms. of 
potassium hydroxide in 100 mils of water. A colourless, odourless, 
strongly alkaline liquid, with sp gr. 1.045. Impunfies.— Carbonates, 
sulphates, chlorides and other metals. 
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Noh-official Preparation 

1 Pasta Potassae et Calcis. Syn —Vienna Paste potash and quick- 
lime in equal weights. Add alcohol or glycerin qs to foim a paste 

SO II Y OXI UM 

Sodium Hydroxide. (Sod. Hydrox.). NaOH 

Source. — Obtained by the electrolysis of an aqueous solution of 
sodium chloride. Contains not less than 95 p.c. of sodium hydroxide 

Characters. — White sticks, fused masses or scales ; dry, hard, 
brittle, showing crystalline fracture. Deliquescent ; strongly alka- 
line and corrosive. Rapidly absorbs CO>. Soluble in 1 part of water, 
freely in alcohol (90 p.c.). 

POTASSII ICA XAS 

Potassium Bicarbonate. (Pot. Bicarb.). KHCO3 

Source.—Obtamed by saturating a strong aqueous solution of 
potassium carbonate with carbon dioxide. Contains not less than 99 
p.c. of pure potassium bicaibonate. 

Characters. — Colourless, transparent, monoclinic prisms, or white 
granular powder. Taste, saline, feebly alkaline. Solubihfif. — 1 in 4 of 
water. Almost insoluble in alcohol (90 p.c.). 

Incompatibles. — Acid substances, alkaloids and magnesium sul- 
phate. 

B. P Dose —15 to 60 grs. or 1 to 4 grms. 

N.B.—20 parts by weight are neutralised by 14 parts of citric and 15- 
of tartaric acid. 

POTASSII €A XAS 

Potassium Carbonate. (Pot Garb.). K2CO3 

Syn —Salt of Tartar 

Source. — Obtained by the interaction of potassium sulphate and 
calcium carbonate. Contains not less than 99 p.c. of pure potassium 
carbonate. 

Characters.— A white, crystalline powder. Taste, strongly alka- 
line. Solubility.— 1 in 1 of water Insoluble in alcohol (90 p.c.). 

B.P. Dose. — 2 to 5 grs. or 0.12 to 0 3 grm. 

S II ICA ]VAS 

Sodium Bicarbonate. (Sod. Bicarb.). NaHCOs 

Source.— May be obtained by the interaction of sodium chloride 
and ammonium bicarbonate. Contains not less than 99 p.c. of sodium 
bicarbonate. . 

Characters.— A white powder, or small, opaque, monoclmic crys- 
tals, with saline taste. Slightly alkaline. Soluble in 11 parts of 
water. Twenty grammes neutralise 16.7 grammes of cih'ic acid^ or 17.8- 
grammes of tartaric acid. ^ . 

Incompatibles. — Acids and acid salts, e.g. bismuth subnitrate, 
heavy metals, alkaloidal salts. 

BP. Dose.— 15 to 60 grs. or 1 to 4 grms. 

SO II CA XAS 

Sodium Carbonate. (Sod. Carb.). Ha2C03,10H20 

Syn.— Soda or Washing Soda. ^ , . , , 

Source. — Obtained by action of heat on sodium bicarbonate, and 
subsequent crystallisation from water. Contains not less than 99 p.c. 
of pure sodium carbonate. . , . i 

Characters.— Transparent, colourless, rhombic crystals. Emores- 
cent. Taste, strongly alkaline ; odourless. Soluble in 2 parts of cola 
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water. Twenty grammes neuh'ahse 9.8 grms. of citric acid, or 10.5 
grms* of tartaric acid. 

B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 

SO H CA ONAS EXSICCATUN 

Exsiccated Sodium Carbonate. (Sod. Garb. Exsic.) 

Syn.— Sodii Carbonas Monohydratus, U.S.P. 

^ Source.— Obtained by action of heat on sodium bicarbonate. Con- 
tains not less than 99.5 p.c. of pure anhydrous sodium carbonate 
Characters.— A dry, white powder; odourless. Taste, strongly 
alkaline. Readily soluble in water. 

B P. Dose.— 2 to 5 grs. or 0.12 to 0.3 grm. 

Pharmacology of Caustic Potash, Caustic Soda, 
Carbonates and Bioarbonates of 
Potassium and Sodium 

Externally . — Applied to the skin a concentrated solution 
of caustic potash or caustic soda acts as a powerful irritant 
and caustic. It has a strong affinity for water and dissolves 
albumin. The solutions of carbonates are less caustic than 
the hydroxides. A weak solution of caustic potash or a 
solution of carbonate will soften the skin, dissolve the oily 
secretions of the glands and cleanse the surface more thor- 
oughly than plain water. Applied for some time they 
penetrate deeply and cause irritation and redness. Caustic 
potash and caustic soda are therefore rubefacient, antacid 
and detergent. 

Internally. Gastro-intestinal tract.— The hydroxides 
and the carbonates have an alkaline taste and dissolve the 
superficial layers of the lining membrane and the mucous 
secretions in the mouth. Concentrated solutions may cause 
deep erosions as on the skin, while very dilute solutions only 
excite a reflex flow of saliva. In the stomach the hydro- 
xides and the carbonates exert the same corroding effect 
when given in concentrated solutions ; in dilute solutions 
they are ild irritants and may cause gastritis. The 
bicarbonates produce no such effect on the stomach. They 
dissolve mucus and neutralise acid, but their effect like 
all alkalies will vary greatly according to the nature of 
the stomach contents at the time of administration. Given 
during the digestive period they have the following definite 
effects, viz . — 

{a) reduce the gastric secretion, 

(h) neutralise some of the hydrochloric acid, 

(e) liberate CO2 gas, which acts as a carminative ; and 
(d) inhibit gastric movement and delay the opening of 
the pyloric sphincter. 

The effect on gastric secretion is not quite clear. It is 
claimed that given during digestion they only diminish 
acidity temporarily, followed by a rise above normal. Indeed 
some hold that while alkalies inhibit gastric secretion when 
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given before meals, they increase the secretion when adminis- 
tered during the meals. This is possibly due to the liberation 
of CO2, for Pawlow observed that gastric secretion was 
increased by the presence of CO2. Dilute solutions act as 
mild irritants to the stomach walls and thus improve the 
oirculation, help expulsion of gas, and reduce pain and 
distension much in the same way as any other mild irritants 
like volatile oils. 

In cases of fermentation, by neutralising the organic 
:acids which tend to cause pyloric spasm, they relieve that 
oondition. 

In the intestine the alkalies by neutralising or diminishing 
the acidity of the gastric contents have a retarding influence 
on the pancreatic secretion, which is normally stimulated by 
the passage of a highly acid fluid from the stomach, although 
the greater alkalinity of the intestinal contents tends to 
increase the efficiency of the pancreatic juice already 
secreted. In hyperacidity, however, the alkalies render the 
contents of the intestine less irritating and thus have a 
tendency to allay catarrh. Stadelmann has shown that 
alkalies have no effect on the secretion of bile, and are not 
•excreted in it, and do not cause any change in its reaction. 
Yery large single doses cause vomiting. Eepeated large 
doses open the bowels ; the bicarbonate of soda sometimes 
acting as a purgative. 

Blood. — All these salts are freely absorbed and rapidly 
excreted They are neutralised by the OO2 in the tissues 
and circulate as neutral bicarbonates. The reaction of the 
blood remains unchanged, but the alkali available for the 
neutralisation of acid is augmented. If given for any length 
of time, they cause the quality of the blood to deteriorate 
and reduce the body weight. 

Alkalies increase oxidation in vitro, and for this reason 
they have been credited with an action on metabolism. But 
they do not increase the alkalinity of the tissues to any 
large extent and are very soon excreted by the urine. The 
•estimation of nitrogen metabolism has yielded different 
results. Similarly they are supposed to favour oxidation 
of fats and proteins causing an increased consumption of 
oxygen and excretion of carbonic acid. The question of 
oxidation of tissues has also received much attention by 
different investigators, but the results were contradictory. 
In fact tissue waste is not increased by alkalies. 

Heart and circulation — It has been thought that potas- 
sium salts are muscular depressants and therefore tend to 
slow and weaken the heart. But in therapeutic doses given 
by the mouth these salts are non-depressant and inert. In 
“this country (India), where a vegetable diet is widely used, 
very large quantity ( 1 ^ to 3 02.) of potassium salts is 
ingested daily without any such effect ; and, as pointed out 
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by Dixon, they are excreted so rapidly that we get nO' 
specific action. In practical therapeutics potassium salts 
may be regarded as equivalent to the corresponding sodium 
ones, except when they are given by injection. 

Respiratory tract.— These salts stimulate the bronchial 
secretion, and make the mucus less viscid. They are there- 
fore expectorants. Potassium iodide possesses this property 
in a very marked degree. 

Kidneys, etc.-— Both the bicarbonates and the carbonates 
as well as the vegetable potash salts, are eliminated as 
carbonates, and in this way they stimulate the secretion of 
urine, and are therefore diuretics. They also alkalise the 
urine and thereby increase its capacity of holding more uric 
acid in solution. Passing over the mucous membrane of 
the genito-urinary tract, they either exercise a direct sedative 
action on it, or by rendering the urine alkaline soothe any 
irritation that may be present. 

Toxic doses of alkalies, or when continued in large doses, 
cause alkalosis giving rise to headache, vomiting, general 
prostration, and possibly tetany due to diminished calcium 
in the plasma. 

Toxicologx op the Caustic Alkalies 
Persons are not often poisoned by the caustic alkalies, but ac- 
cidents occasionally happen through their swallowing by mistake 
either pearlash^ which is a mixture of potassium carbonate and 
potash, or soap-lees, which contains the corresponding sodium salts. 

The symptoms are a caustic taste in the mouth and burning heat 
in the throat, the mucous membrane ot which becomes swollen, soft 
and red. This is followed by pain in the stomach, vomiting, sometimes 
of blood, diarrhcea, feeble pulse, general collapse from shock. On 
post-mortem examination, the whole mucous membrane from the 
mouth to the stomach is found red, swollen and excoriated. 

Recently several cases of poisoning by caustic soda were recorded 
by 'Wiliimott and Gosden* from Cyprus, most of which were suicidal. 
The symptoms were burning pain in the mouth, throat and stomach 
with exhaustion and shook. Some had vomiting of blood, perforation 
of the oesophagus and stomach If recovery occurred there was 
stricture of the oesophagus and pylorus. Post mortem showed 
necrosis of the liver and kidneys. 

Treatment. — Any rapidly acting emetic, or a hypodermic injection 
of apomorphine If no emetics are available, give copious draughts 
of warm water and tickle back of throat with a feather. After 
vomiting has occurred give (1) feeble acids (eg. vinegar, lime-juice, 
dilute acetic acid or citric acid); (2) demulcents (oil, linseed tea. 
white of egg). 

. wash out the stomach with the stomach-pump as there 

IS danger of damaging the softened mucous membrane. 

Theeapeutics of Caustic Potash, Caustic Soda, Car- 
bonates AND BiCAEBONATES OF SODIUM AND POTASSIUM 

Externally.— Gdi^ustie potash in the form of the solid stick 
is occasionally applied to remove growths such as warts, 
or to destroy lupus. Being very deliquescent its action 

* British Medical Journal, June 9, 1934. 
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spreads to the surrounding and deeper tissues and it is 
necessary to protect the tissues by applying blotting paper 
to absorb moisture. Acetic acid or vinegar diluted should 
be applied to neutralise the caustic when further action is 
not required. As it has been found that it often caused 
severe caustic action, the application of Vienna Paste has 
been recommended as its action is milder and is more 
manageable. Cotton wool soaked in liquor potassse and 
applied over an ingrowing toe-nail makes it soft enough to 
be peeled off easily. A solution of the bicarbonate (60 grs. to 
1 pt.) allays itching of many skin diseases, and is used as a 
soothing lotion in dermatitis, urticaria, etc. A weaker lotion 
softens the crusts and checks the weeping of raw, red 
eczema. For this purpose a piece of lint soaked in the lotion 
is applied to the raw surface and then covered with oil silk 
to check evaporation. ' Alkalies are useful in insect bites. 

Internally . — While alkalies are either indifferent or dis- 
turbing to normal digestion, they are of great value in 
digestive troubles. In dyspepsia, where the gastric secre- 
tion has become thin and watery, the bicarbonates are given 
a few minutes before food; and when there is epigastric- 
pain, heartburn or acid eructations, they are best adminis- 
tered after food. In gastric irritability, or to render the- 
blood and urine alkaline, they are given in effervescing 
form. In gastric catarrh and chronic gastritis, such as the 
alcoholic form, alkalies dissolve mucus which by forming an 
impermeable coating prevents formation of the gastric juice. 
In these cases lavage of the stomach is of value to clear the 
stomach of its mucus and prepare it to receive food. For 
this purpose the bicarbonate of soda is commonly used (60 grs. 
to 1 pint of hot water). Given about twenty minutes before 
food it tends to call forth the appetite juice ” and is often 
combined with aromatics and bitters.* In cases of hyper- 
chlorhydria and duodenal ulcer it will relieve the pain if 
given two hours or more after the meals, and when there is- 
much fermentation and formation of organic acids it is often 
useful when given shortly after eating. As the gastric juice 
is subsequently increased it is combined with carbonate or 
, oxide of magnesium and carbonate of calcium, t Carbonates 
and bicarbonates are used in an efferevescing form with 
citric and tartaric acids, and the OO 2 formed acts as a power- 
ful gastric sedative, and is used in vomiting, gastric irrita- 
bility, etc. 

Although alkalies have no direct effect in increasing the 
secretion of bile they are used in jaundice often with benefft. 


Sod. Bicarb. 

Sp. Chlorof 
Tmct Nuc Vom 
Inf. Gent Co Bee. 


gr 15 Sod Bicarb oz V 2 

ms 15 Mag Garb. oz IV 2 

ms 10 Calc Garb. oz. V-k 

ad oz 1 Bism Garb oz 1/2 


Mix Half to one teaspoonful for a dose^ 
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This it does by relieving the catarrh of the intestine which 
causes obstruction of the bile duct. 

When a systemic action is required alkalies are best gi^en 
on an empty stomach. In severe acidosis, such as may be in 
■delayed chloroform poisoning, cyclical vomiting of preg- 
nancy, very large doses are given by the mouth, by the con- 
tinuous rectal drop method, or intravenously, of course re- 
membering that sodium salts are preferable to the corres- 
ponding potassium salts. It is valuable in diabetic coma. The 
■daily dose should be 1 to oz. freely diluted, and should be 
continued until the of the plasma is normal, and if pos- 
sible until the reserve alkalinity of the plasma has been 
restored. Large doses have the disadvantage of producing 
looseness of the bowels. The use of bicarbonate should not 
be delayed till coma has actually set in, but should be given 
as soon as acidosis is recognised. It should be given freely 
diluted, preferably between meals. When given subcutan- 
eously, the solution containing bicarbonate should not be 
boiled, as this drives off CO 2 and converts part of the bi- 
carbonate into carbonate which is highly corrosive to the 
tissues and may produce sloughing. Bicarbonate of soda is 
added to saline solution for injection in eases of cholera (see 
sodium chloride). Alkalies have also been used in diabetes 
on the idea that they help oxidation of tissues, and’ by 
promoting combustion of sugar reduce the glycosuria. There 
is no reason to believe that they increase oxidation of tissues 
at all, and diabetes is not due to deficiency on the part of 
the tissues to oxidise sugar. 

Formerly the alkalies were largely used in rheumatism 
on the idea that they helped excretion of uric acid. Simi- 
larly patients suffering from gout are treated with alkaline 
mineral waters. In both these conditions improvement 
follows but the precise nature of their action is not known 
and the explanation so far given is not conclusive. Accord- 
ing to Yon Noorden alkalies are not only useless in this 
disease but positively harmful. 

As an antidote to poisoning by caustic acids, the carbo- 
nates and the bicarbonates are to be avoided as they form 
carbonic acid gas and so cause risk of rupture of the stomach. 
•Caustic potash and other alkaline salts may be used in these 
cases. 

Alkalies, especially the bicarbonates, are largely used 
either alone or with other expectorants to lessen the 
viscidity of the secretion in bronchitis and bronchial catarrh.* 


Pot bicart) grs 15 

Tinct ipecac. ms. 10 

Sp ammon aromat ms. 20 

Syr. tolu. ms. 30 

Aqua campb. ad oz. 1 
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Indeed potassium bicarbonate is a common ingredient in 
most cough mixtures. 

They render the urine alkaline in cases of excessive 
acridity of the urine. But as the urine tends to become acid, 
it is necessary to give alkalies in large doses (120 to 240 grs. 
of the bicarbonate) daily. Since the coli organisms do not 
grow freely in an alkaline medium, alkalies are largely used 
in B. coli infection of the urinary tract, but to be of any use 
large doses have to be given. These large doses of bicarbo- 
nates however often cause diarrhoea or irritation of the 
stomach, therefore citrates and acetates are preferred. As 
they hold more uric acid in solution, they are used in uric 
acid diathesis and uric acid calculi often with good results. 
It should be kept in mind that excessive alkaline urine will 
cause deposit of phosphates in the bladder and thus may 
tend to increase the formation of calculus, though not of the 
^ame variety. 

Large doses of bicarbonate may cause retention of water 
and produce oedema. This may occur even in healthy 
persons and is probably analogous to salt oedema. They 
may also cause alkalosis with injury to the kidneys and 
retention of nitrogenous elements in the blood. 

Prescribing hints. — Always prescribe the carbonate of 
bismuth with bicarbonate of soda and not the subnitrate, 
which will liberate carbonic acid gas in a mixture The 
bicarbonate should be used in preference to the carbonate, 
-and the salts of sodium in preference to potassium. Bicar- 
bonate of soda administered with sodium salicylate tends 
to prevent precipitation of the irritating acid and prevents 
acidosis. For intravenous medication sodium bicarbonate 
only is used in 5 p.c. solution. ^ 

P XASSII ACETAS 

Potassium Acetate (Pot. Acet.). OHs.OOOK 

Source.— Prepared by fusing the product of the interaction of 
acetic acid and potassium carbonate. Contains not less than 99 p.c. 
of pure potassium acetate. 

Characters. — White foliaceous, satiny masses, or granular particles; 
deliquescent. Taste, sharp, saline ; odourless, or with a faint acetous 
odour. Solubility.— 2 in 1 of water, 1 in 2 of alcohol {90 p.c.). 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grms. 

Non-official Peepaeation 

1. Mistura Potassii Acetatis Composita, B P C. Syn . — Mtsfura Dttiretica.— 
Eacti fluid ounce contains potassium acetate, 20 grs , spiiut of nitrous ether, 
50 ms , tincture of hyoscyamus 20 ms , succus scoparium 60 ms , with infusion 
of huchu. Dose —Vs to 1 oz or 15 to 30 mils. 

P TASSII CIT AS 

Potassium Citrate. (Pot, Git.). KsGeHsOTjHaO 

Source.— Prepared by the interaction of citric acid and potassium 
■carbonate. Contains not less than 99 p.c. of pure potassium citrate. 
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Characters.— White, granular crystals, or a crystalline powder. 
Odourless ; taste, saline. Soliihility.—l in 1 of water. 

B.P. Dose.— 15 to 60 grs. or 1 to 4: grms. 

S II CIT AS 

Sodium Citrate. (Sod. Cit.). C6H507Na3,2H20 - 

Source.— Obtained by the interaction of citric acid and sodium 
carbonate. 

Characters. — White granular crystals, or crystalline powder with 
a saline taste. No odour. Slightly deliquescent in moist air, efflore- 
scent in dry air. Soluble in less than 2 parts of water, insoluble in 
alcohol (90 p.c.). 

B.P. Dose.— 15 to 60 grs. or 1 to 4: grms. 

Pharmacology of Acetates and Citrates of 
Potassium and Sodiibi 

Externally . — All these salts are neutral and have none of 
the antacid or caustic properties of liquor potassge or alkaline 
salts. 

Internally. Gastro-intestinal tract. —Acetates and 
citrates do not irritate the stomach and are easily borne. 
Being neutral they are not direct antacids like the carbo- 
nates and bicarbonates, but act as remote antacids. The 
citrates are absorbed less readily than the acetates. 

Blood. — These salts are converted into bicarbonates in the 
body, KC 2 H 3 O 2 +40 == KHCOs + OO 2 + H 2 O ; and thus exert an 
alkaline action after absorption. They have therefore the 
same action after absorption as alkalies, except that they do 
not act as direct antacids. When mixed with drawn blood 
the citrate inactivates calcium by forming double salts 
which do not liberate calcium ion, and produce typical 
effects of calcium deprivation. In moderate doses (10 to 50 
c.c. of 10 p.c. solution in man), given intravenously, sodium' 
citrate shortens the coagulating time of the circulating 
blood. The mechanism of this action is not clear and has- 
been attributed to injury of the blood platelets, to liberation 
of thromboplastin, to peripheral vaso-constriction, accum- 
ulation of thrombocytes and leucocytes in the splanchnic area 
which accelerates haemostasis. 

Kadneys.— They are all diuretics and render the urine 
alkaline. Although the urine becomes alkaline yet the total 
amount of acids eliminated is increased. They have very 
slight effect on the flow in health. 

Skin.— They are all diaphoretics, but the method of this- 
action is obscure. 

Therapeutics of Acetates and Citrates of 
Potassium and Soditoi 

Internalhj. Gastro-intestinal tract. — Sodium citrate is 
largely used as an addition to milk (2 to 5 grs. to the ounce) 
to render the clots more flocculent and therefore more easy 
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of digestion. The citric acid prevents the ionic action of 
calcium and the curd consisting of sodium caseinate is much 
softer than calcium caseinate. Hence citrated milk is large- 
ly used in the curd indigestion of children and diarrhcea 
of infants. G-iven in large doses it causes oedema which dis- 
appears on witholding of the drug. 

Blood.— These salts were formerly used in the treatment 
of gout and rheumatism. They act like the alkaline car- 
bonates or bicarbonates but do not irritate the stomach or 
neutralise the gastric secretion. Both the acetate and the 
citrate are used in large doses (30 to 50 grm. per day) to 
raise the alkalinity of the blood in conditions of acidosis, 
o g. in diabetic co a, without upsetting the stomach or 
causing diarrhoea which very often happens when bicar- 
bonate of soda is used in large doses. Because it shortens 
the coagulating time, sodium citrate (9 grm. in 30 p.c. solu- 
tion intramuscularly, or 6 grm. in 10 p.c. solution intra- 
venously), has been recommended for the control of bleed- 
ing during operation or to stop haemorrhage in gastric or 
duodenal ulcer. 

Citrated blood is used for transfusion. The blood of the 
donor being kept uncoagulated by the addition of sodium 
citrate (1 mg. in 10 c.c. of normal saline for each 100 c.c. 
of blood). 

Kidneys. — All these salts are used to make the urine 
alkaline. Thus they are used to prevent precipitation of 
uric acid in cases of uric acid diathesis and also to dissolve 
small uric acid calculi in the kidneys or bladder. 

They are largely used in febrile conditions for their 
diaphoretic and diuretic properties* and also in general ana- 
sarca. Acetate however is less palatable than the citrate. 
By reducing the acidity of the urine they relieve irritability 
of the bladder, and are used in cystitis, and gonorrhcBa in 
the early stage, and to prevent frequent micturition. For 
the same reason they are used in B. coli infection of the 
urinary tract, but large doses are required to maintain the 
alkalinity of the urine. 

Lungs.— Because they are converted into carbonates in 
the blood they are used as expectorants in bronchial troubles 
to make^the secretion less viscid. 

P TASSII € L AS 

Potassium Chlorate. (Pot. Chloras ). KOlOs 

Source.— Obtained by the electrolysis of a hot solution of potas- 
.sium chloride. Contains not less than 99 p.c. of potassium chlorate. 

Sod Cit. gr 20 

Pot Acet gi 20 

Liq Ammon Acet Dil. ms 120 

Syr. Aurant. ms 30 

Aqua Chlorof ad oz 1 



78 


FHAEMAGOLOGY AND THEEAPEDTICS 


Cliaracters.— A white powder, or colourless crystals ; taste, cool 
and saline. With organic or oxidisable substances liable to explode 
if heated. Solubility.— 1 in 16 of cold, 1 in 3 of boiling water. 

Incompatibles.— Explodes when rubbed with sulphur, sulphides,, 
charcoal, sugar, tannic acid, ammonium chloride, or glycerin. Mineral 
acids, ferrous salts. 

B.P. Dose.— 5 to 10 grs. or 0*3 to 0 6 grm. 

Non-official Preparation 

1 Gargarisma Chlori, B.P.C. Sy?i.~-ChIortne Gargle —Pot. Chloras 22 9 gira. 
Acid Hydjochlor. 4 2 mils, Distilled Water to 1000 mils Generate chlorine 
gas by mixing chlorate and acid, and dissolve gi'adually in water. 


Pharmacology 

Externally . — Coming in contact with a septic surface or 
discharge^ the chlorate is decomposed, and oxygen is liber- 
ated. This nascent oxygen then acts as a stimulant and 
antiseptic to septic tissues, but it is not an antiseptic in 
the ordinary sense of the term, as outside the body it has 
very little effect even upon the most sensitive bacteria. 

Internally. Gastro-intestinal tract.— In small doses, 
potassium chlorate has no action, but in concentrated solu- 
tion it may through its local salt action cause severe nausea 
and vomiting, and after absorption considerable diuresis 
may arise from a similar action on the kidney. 

Heart and circulation. — It has a specific action on the 
blood, and after a moderately large dose it disintegrates the 
red blood-corpuscles and converts hsemoglobin into methsemo- 
globin, which is set free in the serum. This effect is also 
observed when chlorate is added to a little drawn blood and 
shaken up, the mixture soon becoming reddish-brown (choco- 
late colour) and shows the spectrum of methsemoglobin and 
later of hsematin. Since other oxidising agents produce the 
same effect, this action has been attributed to the oxidising 
property of the chlorate, but the salt is very stable and 
hardly possesses any oxidising power at body temperature. 
When this change takes place in the vessels the oxygenating 
power of the blood is reduced and asphyxia threatens. When 
however sufficient haemoglobin remains to continue the respi- 
ration of the tissues the subacute form of poisoning results 
from hsemolysis. As a result of which the renal ||ubules 
become blocked with masses of haemoglobin and fragments 
of the corpuscles, causing either casts to appear in the urine, 
or total suppression. 

Kidneys.— In moderate doses (15 to 20 grs.) it acts as a 
diuretic, and more powerfully during pregnancy. In toxic 
doses, the kidneys become congested, the urine becomes 
bloody or dark-coloured, and at last there is complete sup- 
pression due to blockage of the tubules with degenerated 
corpuscles. Death occurs usually from urmmia. 

mimination.— Very little is utilised in the blood and 
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tissues, so that about 90 p c. of the amount given is recover- 
ed from the urine. It is also excreted from the saliva, sweaty 
milk, tears, and nasal mucus. 

Toxic action.— It may give rise to dangerous symptoms in indivi- 
duals after a single large dose, or from repeated small doses. 15 grs. 
caused death in a child, while an ounce has been taken without any 
bad effect. The toxic symptoms are nausea, vomiting, diarrhoea,, 
scanty urine or complete anuria, urine becoming a deep reddish-brown 
colour due to the presence of hiemoglobin, methsemoglobin and hsema- 
tin m solution. Icterus may appear, and the patient may die from 
uraemic symptoms even as late as a week after the first symptoms. 
All these symptoms are dependent on the action of the chlorate on 
the haemoglobin of the red blood-cells Death may result from two 
causes : 

1. From respiratory failure and asphyxia^ by a rapid breaking 
down of the red blood-cells and resulting inability of the blood to- 
carry a sufficiency of oxygen. 

2. From urcBmia^ owing to complete or partial suppression of urine- 
following on obstruction of the renal tubules, by haemoglobin and 
fragments of corpuscles. 

Fatal Dose —10 grm., toxic ; 15 to 30 grm. fatal to adult. 
Therapeutics 

Locally — The chief local use of potassium chlorate is m 
the treatment of different mouth and throat troubles, such as 
aphthous stomatitis, follicular tonsillitis, and in the tender- 
ness and inflammation of the gums which follow the pro- 
longed use of mercury. How it acts is not clearly understood, 
and the theory of its acting as an oxidising agent can hardly 
be explained on any rational ground. It is possible that its 
effects are due to salt action. A lotion (10-15 grs. to 1 oz. of 
water or any astringent infusion) is used as a gargle for such 
cases. Tablets or lozenges, of which many kinds combined 
with borax and cocaine are on the market, may be slowly 
sucked in hoarseness of the throat. 

These catarrhal conditions of the mucous membrane of the 
mouth and fauces are greatly benefited if the local treatment 
is accompanied by internal administration, for the salt is ex- 
creted with the saliva after absorption, and thus locally influ- 
ences the disease. Sometimes it is useful in cases of habitual 
abortion. The late author considered this drug to be a valu- 
able diuretic in the suppression of urine in cholera. 

Prescribing hints. — Potassium chlorate, being a ♦strong 
oxidising agent, when prescribed with syrup of ferrous 
iodide, liberates iodine and forms a precipitate of hydroxide- 
of iron. With iodide of potassium it forms a poisonous com- 
pound in the body probably iodate of potassium. 

P TASSII AS 

Potassium Nitrate. (Pot. Nitras.). KNOs 

Syn.— Purified Nitre ; Saltpetre. Syn I.V.-5om, Beng. 5%ora, Hind. 

Source. — May be obtaind by the interaction of sodimn nitrate ana 
potassium chloride. Contains not less than 99 p.o. of Potassium 
nitrate. 
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Characters.— White, crystalline powder, or colourless crystals. 
Taste, cool, saline. Soliihility,—! in 4 of water. Impurities— Chlorides^ 
^sulphates, lime. 

B.P. Dose.-^5 to 15 grs. or 0*3 to 1 grm. 

Non-official Peepaeations 

1 Cliarta Nitrata, B P C. Syn.—Saltpetre Paper —Made hj saturating 
white blotting paper in a 20 p c solution of nitre The fumes are inhaled in 
asthma Ozone Papers aie similar in composition. 

2 Pulvis Loheliee Comp , B.P.C Syn —Asthma Poicder —Potassium 
jSTitrate 25, Lobelia and Stiamonmm leaves in coarse powder each 25, Tea leaves 
in coarse powder 25, Oil of Anise 01, Boiling Distilled Water 25 One tea- 
spoonful may be burnt to fumigate a bedioom, or the fumes inhaled in asthma. 
This IS a supposed imitation of Himrod’s, Bliss’s, and the Green Mountain Cure. 

Phabmacology 

Internally. Gastro-intestinal tract.— It has a cool saline 
■taste, and in ordinary doses taken in concentrated solution 
may give rise to gastro-enteritis, with the presence of 
blood in the vomit and stool, muscular weakness, collapse, 
•even coma and death. The same large doses, if taken freely 
diluted, cause none of these symptoms. The nitrates differ 
from other salts by possessing some further irritant action, 
and this irritant effect has been thought to be due to the 
reduction of the nitrate in the intestine and tissues into 
the poisonous nitrite. This explanation is however open 
to doubt. In large doses most of it is excreted as nitrate 
in the urine and some passes out with the saliva and sweat. 

Heart and blood. — Contrary to other potash salts, it 
is a powerful depressant to the heart, rendering its action 
slower and weaker. It destroys the normal oxygenating 
powers of the red blood-corpuscles, and outside the body 
prevents the coagulability of the blood. 

Skin and kidneys.— It is slightly diaphoretic, but has 
a powerful diuretic action. Diuresis is due partly to salt 
action which increases the exchange of fluids between 
the blood and lymph, thus promoting the filtration in the 
kidney. Practically the entire quantity is excreted un- 
changed, a small portion may be reduced to nitrites. 

Therapeutics 

Internally.— It was formerly employed in almost every 
febrile and inflammatory disease, but now only ^ on rare 
occasions. It is a useful remedy for arresting the onset of a 
gouty attack, or for removing the headache due to a debauch. 
20 grs. of nitrate with 30 grs. of potassium bicarbonate in a 
tumbler of soda water is the best method of administration in 
such cases. As a diuretic it is chiefly used in conjunction 
with other diuretics, but the acetates and citrates are always 
preferred. As an inhalation it cuts short an asthmatic fit, 
and hence it is the basis of many nostrums, such as Himrod’s 
Cure, Green Mountain, etc. Charta nitrata or charta nitrata 
et chlorata can be burnt, and the fumes inhaled. 
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Caution. — Its use is to be avoided in inflammation of the 
stomach, intestines, bladder and kidneys, and cardiac weak- 
ness. 


s II c I. I r 

Sodium Chloride. (Sod. Ohlorid.). NaCl 

Syn.— Common Salt. 

Source. — May be obtained by purifying common salt. 

Characters.— Small, white, crystalline powder, or transparent,, 
cubical crystals, free from moisture Taste, saline Odourless. Solu- 
bility, — 1 in 3 of cold water, 1 in 10 of glycerin. 

Official Preparations 

1. Injectio Sodii Chloridi et Acacise.— Sodium chloride 0.9 p.c. 
and acacia 6 p.c. 

2. Liquor Sodii Chloridi Physiologicus. Syn --Normal Saline 
Solution; Physiological Saline Solution. chloride 0 9 p.c.. 
Should be prepared with sterilised water for intravenous injecton, 
and should be used within one month after its preparation, and if 
kept in sealed containers for a longer period. 

Non-official Preparations 

1 Liquor Dextro si et Sodii Chloridi, B P.C Syn.— Glucose-saline Solution.— 
Dextrose, 50 , sodium chloiide, 9; sterile water to 1000. 

2 Liquor Ringer, B P C Syn —Ringer's Solution —Sodium Chloiide 7 0 , potas- 
sium chloride, 0 14 ; calcium chloride, 0 12 , sodium bicarbonate, 0 2 , distilled 
water to 1000. 

3 Liquor Ringer-Locke, B.P C. Syn.-Ringer-Locke Solution —Sodium chlo- 
ride, 90, potassium chloride, 0.42 , calcium chloride, 0 24 , Dextrose, 10, sodium 
bicarbonate, 0 5 , distilled water to 1000 

Salt Action and Pharmacology of Sodium Chloride 

The salt action only affects living tissues by changing 
the physical properties of the fluids contained in them or 
surrounding them. In the body the epithelial cells of mucous 
membranes, the endothelial cells of vessels, and the cells 
of the renal glomeruli act as semipermeable membrane, i.e. ar 
membrane through which the solvent can pass, but none or 
very little of the dissolved substance. If two equimolecular 
solutions are separated by such a semipermeable membrane,, 
the osmotic pressure is equal on the two sides, and the 
solutions are then said to be isotonic, and no exchange of 
constituents occur between the two fluids. Pharmacologi- 
cally the term isotonic means a solution having the same 
osmotic tension as that of the blood. If however a given 
volume of one of these fluids has a higher molecular con- 
centration than the other, it is said to be hypertonic (or 
hyper-isotonic), and an interchange between the two fluids 
takes place, water being attracted from the hypotonic to the 
hypertonic solution, and to a smaller extent the substances 
held in solution pass from the hyper to the hypotonic solu- 
tion, thus shortly rendering the two fluids once more isotonic 
In the human body with its already noted semipermeable 

6 
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membrane the process of osmosis is continually going on 
whenever fluids of varying tonicity meet. As an example, 
red blood cells shrink in size when they are placed in a 
solution of salt stronger than blood plasma (hypertonic), 
because the water is withdrawn from them. In hypotonic 
solution they swell up as they absorb water and eventually 
burst liberating haemoglobin to the surrounding tissues, 
while in isotonic solution they remain unaltered in size. 

The muscles are similarly affected, hypertonic solutions 
withdraw fluid, while weaker ones are absorbed into the 
muscle. As the muscles are rendered dry and hard, and thus 
unsuitable for microbic growth, salting is used in the pre- 
servation of meat and fish. Strong salt solutions by with- 
drawing their fluid contents irritate the exposed nerves 

As these osmotic exchanges are continually going on in 
the human body, its importance in the preservation of the 
balance of the constitution of the body fluids can hardly be 
exaggerated, and as has been pointed out it is purely a 
physical process which goes on passively without the expen- 
diture of vital activity which entails a drain of energy of the 
organism. Thus the process of osmosis may be regarded as 
a great conservator of energy, of respiratory interchange, 
and metabolism. 

Sodium chloride is an essential constituent of the body 
and perhaps the chief mineral constituent of the blood 
serum. It is therefore essential that the necessary supply 
of this substance should be introduced either with the 
food itself, or as an addition to the food. As it is always 
present in the body in large quantities and exerts no 
specific action, it presents a perfect example of salt action 
which action varies in proportion to the concentration of 
salt in solution. 

Alimentary tract. — Salt has a characteristic taste and 
strong solutions are astringents. It has very little effect 
on digestion, and the absorption of food is very little altered 
when salt is added to food. It is possible, however, that 
a small quantity of salt in the food may render it more 
palatable and thus induce a reflex flow of gastric juice. 
Strong concentrated solutions withdraw fluid from the 
mucous membrane of the stomach causing shrinkage of the 
cells and thus cause irritation and act as emetics. Very 
little is absorbed from the stomach. There is a constant 
tendency of fluid and some salts to pass inwards from the 
lumen of the bowels, and being of lower osmotic pressure than 
the blood senim, hypotonic solution is absorbed from the 
bowel readily. Isotonic solution is more slowly absorbed; 
while hypertonic solution is absorbed with difficulty, not till 
it has withdrawn fluid and increased in volume to make it 
isotonic. This accumulation of fluid may cause purgation 
but since it is easily absorbed purgation rarely follows. 
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Blood.— The changes on the blood after an intravenous 
injection depend upon the nature of the solution used, 
whether isotonic^ hypertonic^ or hypotonic. When a hyper- 
tonic solution is used, the blood becomes concentrated, and 
draws more lymph into the blood by osmotic attraction to 
regain its normal composition, this increased volume of the 
blood in its turn tends to augment the flow of lymph, urine 
n-nd sweat ; and since the normal balance of plasma and cor- 
puscles must be restored, it sets up currents between the 
blood and the fluid of the surrounding lymph. All these 
changes are accompanied by a large rise of capillary pres- 
sure in the abdominal viscera, and it is possible that the 
inward flow of lymph is the outcome of this pressure. 

As a result of these changes in the blood and lymph 
there is an increased activity of the excretory organs. Thus 
there is a copious diuresis following an injection of salt 
solution. It has been suggested that diuresis is the result of 
increased volume of blood and lymph causing an inward 
capillary pressure in the glomerulus which promotes the 
escape of fluid into the capsule. But the more plausible 
explanation is that the presence of salt and water in excess 
in blood, following an injection, leads to an increased 
interchange of water between the tissues and blood making 
the latter diluted, thus increasing the non-colloidal con- 
stituents of the blood and allowing better filtration and 
more fluid to pass through the glomeruli into the tubules. 

Cerebrospinal pressure.— Injection of hypotonic solu- 
tion or distilled water into a vein causes transient increase 
of venous pressure and a marked and prolonged rise of 
cerebrospinal fluid pressure. If hypertonic (30 p.c. NaOl) 
solution is injected intravenously the cerebrospinal fluid 
pressure after a short rise falls profoundly and remains low 
for a period of several hours. This effect is independent 
of the arterial pressure and is probably due to (a) rise of 
the osmotic pressure of the blood causing fluid from the 
brain substance and cerebral spaces to pass into the blood 
vessels, or {h) reverses the normal direction of the cerebro- 
spinal fluid flow. 

li ination. — Salt is excreted chiefly by the urine as 
potassium chloride, a small portion being lost by the fseces 
and sweat. Its excretion is diminished in some cases of 
nephritis, in pneumonia and during growth of new tissues 
•(cancer). Its excretion is hastened by the administration 
of bromides, iodides, nitrates and thiocyanates, while its use 
hastens the excretion of these salts, and may be useful in 
bromism and iodism. 


Therapeutics 

Cold douching with salt and water is a very valuable 
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remedy in all forms of muscular weakness, specially in the 
weak back of growing girls. 

Salt being mild irritant, sea bathing acts as a general 
stimulant to the skin by improving the circulation and 
nutrition and produces a reflex tonic effect. This is the 
common experience after sea bath. If the patient is unable 
to proceed to the sea side, Tidman’s sea salt, or ordinary 
rock salt (one pound to three gallons of water), is an efficient 
substitute. It is doubtful if salt baths exert any influence 
on metabolism although it is often recommended in diverse 
conditions. At Droitwich and Nantwich concentrated hot salt 
baths (20 p.c.) are used for chronic rheumatism, sciatica,, 
and joint diseases, where the patients not only have daily 
baths but drink sufficient water on the idea that the tissues 
will be more thoroughly washed out and waste products 
will be removed from the system. It is doubtful if this helps 
more excretion of uric acid ^fpom the system, but the fact 
remains that patients do show improvement under such 
treatment. The reasons for improvement are perhaps change 
of climate, a well regulated life and the faith in the healing 
power of salt water. Dyspepsia, wasting, and chronic skin 
affections of adults, and gastritis and entero-colitis in infanta 
have been treated with injections of sea water. 

WrigJifs solution (sodium chloride 4, sodium citrate 1, 
water 120), or hypertonic saline are used in the physiologi- 
cal treatment of septic wounds, and as lotions for washing 
ulcer and sinuses, specially in diabetics where strong anti- 
septics damage the tissue. The usual practice is to pack the 
wound with gauze soaked in the solution, or to irrigate 
the wound with the lotion. Efficiency of this treatment is 
due to the hypertonic saline acting as a lymphagogue, which 
liberating a tryptic ferment from the leucocytes cleanses the 
wound and checks microbal growth. 

Eighty grains (0 9 p.c.) of common salt in one pint of 
water constitutes normal saline solution, which is isotonic 
with the blood, which may be injected either into the veins, 
the rectum, or the loose connective tissue under the axilla or 
breast, in (1) shock or coUapse from any cause, such as 
severe hemorrhage or dehydration, to restore the fluid needed 
for the heart to work efficiently ; (2) certain toxaemic condi- 
tions, e,g. uremia or eclampsia; (3) carbon monoxide poison- 
ing ; (4) profound malnutrition and prostration ; and (5> 
hypertonic solution intravenously in cerebral cedema and 
intracranial pressure. In the treatment of shock its value 
is not very favourable and the blood pressure is not maintain- 
ed for long ; moreover large injections may cause fatal dilata- 
tion of the heart. In temporary coUapse its value is better. 
For the relief of urgent symptoms in cerebral tumour, uremia 
and meningitis, it has been given intravenously (30 c.c. of 29 
^t(y30 p.c. solution). It has been used with less justification in 
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-cases of head injury, postconcussional syndromes, and in 
severe headaches of various types.* Improvement resulted 
when there was definite rise of intracranial pressure. It has 
however been shown that the fall of pressure is followed by 
a rise with secondary oedema of the brain due to the fixing of 
the salt by the brain cells.f In conditions of toxeemia it 
does not help elimination of poison by itself, though it may 
cause considerable dilution of the poison. It is commonly 
given intravenously, the usual quantity introduced being 
dOO to 1500 c c. (1 to 3 pts.). The most commonly employed 
solution is normal saline containing a full teaspoonful of 
-salt to 1 pint of ordinary wafer, as this usually contains some 
ealcium. If made up with distilled water and given intra- 
venously, pure sodium chloride may have a poisonous effect. 
The addition of 0*5 p.c. of sodium bicarbonate to the physi- 
ological saline solution approaches more closely the normal 
reaction of the blood, counteracts acidosis and ensures more 
lasting restoration of the blood-pressure. 

The effects of these saline infusions vary according to 
whether the volume of the blood has been previously de- 
creased or not. If there has been no previous diminution in 
the volume of the blood, a saline infusion has no effect in 
raising arterial pressure and may lead to anasarca. On the 
other hand if the volume of blood has been diminished by 
haemorrhage, a saline infusion will not only increase the 
volume of the blood and so maintain arterial pressure, but 
by shortening the coagulation time will favour cessation of 
haemorrhage. 

Since colloids leave the vessels slowly and help to retain 
the transfused fiuid, they diminish diuresis, lymph filtration 
and oedemas. Acacia and gelatin therefore were added to 
saline solution to maintain the blood pressure for a longer 
time in cases of shock and haemorrhage than when treated 
with plain non-colloidal saline infusion. But the results 
have not been very encouraging, although they appeared to 
be of some value at first. Severe and even fatal reactions 
after the use of acacia, some from faulty technique and others 
from special susceptibility to the drug, have been recorded. 
It alters the colloidal equilibrium of the blood which tends 
to agglutination of the corpuscles and to other anaphylactoid 
phenomena (Hanzlik). 

It is very largely used, and with very good results, in the 
treatment of cholera, in which as much as three pints of 
hypertonic solutions are used. The usual formula for hyper- 
tonic solution consists of sodium chloride 120 grs., pot. 
-chloride 6 grs., calcium chloride 4 grs. to 1 pt. of water. To 
this is added sodium bicarbonate 40 grs. and glucose 14 grs. 

Hoff. Medical Annual, 1934. 

tWeed and Mokibben, Amer, Jour, Physiol., 1919. 
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Phe bicarbonate of soda maintains the , alkaline buffer-value 
of the blood and counteracts tendency to acidosis. In cases of 
severe shock or collapse a small infusion containing adrena- 
line helps to promote the maintenance of blood pressure. It 
is also used intravenously, subcutaneously, or per rectum in 
other forms of dehydration, as for instance in acute bacillary 
dysentery. Besides overcoming collapse, the chloride com- 
bines with the toxins and helps them to be excreted via the 
kidneys. Salines should not be given in any form of oedema, 
especially that of the lungs. 

Internally . — Cold salt and water is an excellent gargle 
for chronic relaxed throat, and also a very effective nasal 
douche. It is a prompt and efficient emetic, and it may be 
injected into the rectum for the cure of thread- worms. It is 
an antidote in poisoning by silver nitrate, which it converts 
into the insoluble chloride. It is also useful in cases where 
a leech has been swallowed or has got up the nose. 

Saline solution is introduced into the rectum, not more 
than 4 oz. at a time, either alone or with dextrose (1 oz. to 
1 pt.) to maintain the strength of the patient, to combat 
dehydration, and as a diuretic. 

Untoward effects. — Excessive injection of salines may 
produce glycosuria, slight fever and rarely albuminuria. It 
may cause death by pulmonary oedema, and over distension 
of the heart. 

Note . — Since retention of salt in the tissues may lead to 
oedema, a salt free diet has been recommended to reduce 
oedema with salt retention. Salt free diet sometimes lowers 
blood pressure and has been advised in primary hypertension. 

S II T I SUI.P AS 

(Sod Thiosulph ) 

Sodium Thiosulphate. Na 2 S 2 03,5H20 

Source.-— May be prepared by the action of sulphur on sodium 
sulphite. 

Characters.— 'Colourless, transparent, monoclinic, prismatic crys- 
tals; odourless; taste, saline. Efflorescent in warm dry air; slightly 
deliquescent in moist air. Soluble in 0.5 part ot water at 25°C. : inso- 
luble in alcohol (95 p.c.). 

B.P. Bose.— 5 to 15 grs or 0*3 to 1 grm. by subcutaneous, tnf 7 ~a- 
muscular or intravenous injection. 


Action and Uses 

It is largely used as a reducing agent in photography 
under the name of “Hypo,’’ and has been used in the form 
of a lotion (1 in 10) as a parasiticide in various skin affec- 
tions, e.g. eczema, furunculosis, etc, and internally as a 
purgative, in doses of 1 grm. in water, repeated every 2 
hours if necessary. Nowadays it is used intravenously in 
exfoliative dermatitis, specially those appearing after the^ 
use of organic arsenic preparations. It is also used against 
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other manifestations of arsenic poisoning. It has been 
suggested, that it converts the arsenic into less harmful 
compound but definite proof of this is not forthcoming. The 
usual method is to give it intravenously in doses of 0.3, 0.45, 
and 0.6 grm in 5 c.c- of distilled -water every second or third 
day. It may be administered in 15 gr. doses by the mouth 
dissolved in normal saline. It has been recommended in 
mercurial and bismuth stomatitis and is useful in all acute 
poisoning from metals It acts by dissolving the storage 
depots and helping elimination by the kidneys, but when a 
large dose is used a large quantity is suddenly dissolved out 
■which the kidneys cannot eliminate so that it actually 
increases the poisoning. It has been used intravenously in 
cyanide poisoning, -when it forms sulphocyanate which is 
practically non-toxic. 

lilQU S II ET YEATIS 
(Not Ofi&eial) 

A syrupy liquid, colourless ■when fiesh, turning hi own on keeping 

It is used as a depilatory, and to destroy warts, moles, and nsevi,. 
Apply lightly with a pointed glass rod for 2 or 3 successive days till 
a scab forms. When this tails off, repeat the treatment if necessary* 
If pain results, allow a drop of chloroform to fall upon the spot. 

S II SUI.P OCYAIVAS 

(Not Official) 

Syn —Sodium Thiocyanate Sodium Rhodanate. 

Dose —1 to 5 grs. oi 0 06 to 0 3 grm 

Uses.— Supposed to be one of the most efficacious remedies in the 
treatment of hpiertension in doses of 5 grs three times daily after 
meals Sometimes nausea, gastro-mtestinal disturbances and nervous 
irritability may follow its use. Others suffer from diarrhoea, mus- 
cular fatigue, motor aphasia, hallucination of sight and hearing, 
delirium, convulsive twitchings, coma and death. In some oases the 
symptoms resemble those of lodism. It has not proved a success* 
The potassium salt causes more distressing nausea and weakness. 
If the patient does not show any satisfactory improvement after 5 gr* 
doses, taken for two months, the drug will have no effect. 

AM ONIU 

Ammonia (Not official) 

Ammonia preparations may be grouped into two classes, 
(a) those that liberate irritating ammonia from their com- 
pounds, and whose action therefore depends upon free ammo- 
nia; (h) those forming salts homologous with alkali metals, 
and which act as salts in the body. 

1. Preparations whose actions depend upon free ammonia 

M U U A YIAE F TIS 

(Liq Ammon Fort) 

Strong Solution of Ammonia 

Source.— Obtained by heating a mixture of ammonium chloride and 
slaked lime, and passing the gas (ammonium) into distilled water* 
Contains 32 6 p.c. of w/w ammonia. 
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Characters.—A clear, colourless, alkaline liquid; odour, charac- 
teristic ; very pungent. Sp. gr. 0*885 to 0*891. 

Incompatibles.— Acids and acid salts, metallic salts and alkaloids. 

Official Prepaeations 

1. Liquor Ammonise Dilutus. Syn.— Liquor Ammonioe; Ammonia 
SoluUo7i . — 10 p.c. w/w of ammonia. B.P. Dose.—lO to 20 ms. or 0*6 
to 1*2 mils. 

2. Linimentum Camphorae Ammoniatum —25 p.c. Liq. ammon. fort. 

3. Spiritus Ammoniae Aromaticus.— Ammonium Carbonate, 
page 90. 

Pharmacology 

Locally . — A solution of ammonia when rubbed in or ap- 
plied to the skin stimulates the peripheral nerves and super- 
ficial blood-vessels, producing a sensation of heat and redness. 
Being more volatile than the fixed alkalies it penetrates 
more rapidly and deeply and is corrosive in its effects. If it 
is concentrated and evaporation prevented it does not dis- 
solve the epidermis but penetrates through it and produces 
blister. Ammonia is therefore a rubefacient and vesicant. 

Nose and air-passages. — The vapour of ammonia power- 
fully irritates the mucous membrane of the nose and air- 
passages causing sneezing. It also irritates the conjunctiva 
producing lachrymation. By exciting the nasal afferent 
nerves, it reflexly stimulates circulation and respiration, 
and accelerates pulse rate. If the inhalation is prolonged, 
or the vapour is too concentrated, inflammation of the nasal 
and air-passages results. 

Internally . — On reaching the stomach, ammonia at once 
reflexly stimulates the heart and circulation by its action 
on the accelerator centre. Like other alkalies it neutralises 
the acidity of the gastric juice if given during digestion, 
with the formation of ammonium chloride. It also increases 
peristalsis and causes a sense of warmth in the stomach. 
Therefore, it is an antacid, gastric stimulant and carmina- 
tive. In large doses it is a gastro-intestinal irritant. 

Absorption. — Although ammonia is readily absorbed 
from the alimentary canal it does not produce any special 
physiological effect when administered through this channel. 
If not converted into a chloride by the acid in the stomach it 
appears in the portal blood as carbonate or carbamate, and 
carried to the liver where it is converted into urea. The 
liver is therefore an important factor in the disposal of 
ammonia, and if the organ is functionating properly, it can 
prevent the passage of ammonia to the systemic circulation. 
The systemic effects are only observed after subcutaneous or 
intravenous administration. The characteristic action of 
ammonia base is first stimulation followed by paralysis of the 
central nervous system, specially the meduUa. On the cord 
its effect resembles strychnine and causes reflex irritability 
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followed by convulsion ; while it paralyses the motor nerve- 
•endings like curara. 

Blood. — Since ammonia is converted into urea in the blood 
Its action differs from the fixed alkalies in not increasing the 
Ujvailable alkalinity of the blood. 

Heart and circulation. — The immediate result of the 
reflex effect is vaso- constriction and stimulation of the 
accelerator centres followed by a rise of blood pressure and 
stimulation of the heart. But owing to the rapid change 
■of the drug in the system this is of momentary duration. 

Lungs — After inhalation or when swallowed, ammonia 
reflexly stimulates the respiratory centre from local irrita- 
tion. Bespiration is also increased by direct stimulation of 
the respiratory centre after absorption. 

Nervous system. — Ammonia is a general stimulant, and 
by its action on the medulla, it stimulates respiration, con- 
stricts the peripheral arterioles, and raises the blood-pressure. 
These effects are reflex from surface irritation, for they are 
almost instantaneous and manifest themselves before the 
drug can be absorbed. In toxic doses, it produces convul- 
sions, due to the stimulation of the motor cells in the cord. 

Kidneys. — Ammonia and its salts are changed into urea in 
the liver. They differ from the fixed alkalies in not increas- 
ing the alkalinity of the blood and having no effect on the 
urine except to increase the urea and thus causing some 
diuresis. 

Elimination. — Ammonia is thrown off with the breath, 
sweat, urine and bronchial secretion. 

Toxic action.— If a large dose of a concentrated solution be swal- 
lowed, it may cause death within a few minutes from suffocation due 
to spasm of the glottis. Otherwise the symptoms are those of poison- 
ing by a corrosive alkali. 

Antidotes.— The same as those of the other alkalies. 

Thebapeutics 

Externally — As a local stimulant to nerve and blood- 
vessels, the liniment of ammonia is rubbed over stiff joints, 
^nd in various conditions of chronic rheumatism ; and as a 
•counter-irritant on the chest in bronchitis, pneumonia and 
pleurisy. Ammonia may be used as a vesicant in cases where 
cantharidin is contra-indicated. A piece of lint cut slightly 
larger than the intended blister is moistened with the strong 
solution and applied and immediately covered over with a 
watch-glass. Ammonia neutralises the poison of nettles and 
insect-bites and thereby lessens the pain and swelling caused 
by them. 

The vapour (smelling-salts) is used to rouse patients from 
fainting, shock, syncope, stupor and narcotic poisoning. 

Internally . — Like other alkalies, ammonia may be given in 
^icid dyspepsia. Spirit of sal volatile is a useful remedy for 
gastric and intestinal cramps; a few drops with bicarbonate 
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of soda and dill water give relief to flatulence in infants. A& 
a general diffusible stimulant, ammonia is extremely service- 
able in syncope, shock, fainting, and in the low adynamia 
conditions of febrile diseases, e.g. pneumonia, typhoid, etc. 
It makes an excellent ‘‘pick-me-up,’’* and softens the phlegm 
in bronchitis and catarrhal pneumonia, but the carbonate is 
better. Ammonia controls iodism^ and is therefore combined 
with iodides when prescribed in large doses. 

A M Nil €A NAS 

(Ammon. Garb ) 

Ammonium Carbonate 

Syn.— Ammonium Sesquicarbonate. 

Source. — A variable mixture ot ammonium bicarbonate, NH4 HCOg 
and ammonium carbamate, NH4NH',C02, obtained by subliming 
ammonium sulphate and calcium carbonate. 

Characters.— In translucent, crystalline masses ; odour ammonical ; 
reaction alkaline. Taste, pungent, ammoniacal. Effloresces when 
exposed to air, it partially dissociates and volatilises, and is converted 
into porous lumps or a white powder. Solubility,—! in 4 of water. 

Incompatibles.— Acids, acid salts, lime water, metallic salts, alka- 
line earths and alkaloids. 

B.P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm. 

Official Preparations 

1. Liquor Ammonii Acetatis Fortis, see page 93 

2. Spiritus Ammonias Aromaticus. Syn,— Spirit of Sal Volahle.— 
Contains 2.1 to 2.4 p.c. w/v of ammonia. B.P. Dose.— 15 to 60 ms. or 
1 to 4 mils. 

A M Nil ICA NAS 

(Ammon. Bicaib. ) 

Ammonium Bicarbonate 

Source.— May be prepared by passing carbon dioxide into solutioa 
of ammonia. Contains not less than 98 p c. and not more than the 
equivalent of 102 p.c. of ammonium bicarbonate. 

Characters.— White crystals, or fine, white crystalline powder. 
Taste, pungent, odour ammoniacal. Slightly hygroscopic. Yolatilises 
slowly at ordinary temperature. Soluble in 5^ parts of water; in- 
soluble in alcohol (90 p.c.). 

B.P. Dose.— 5 to 10 grs. or 0 3 to 0.6 grm. 

Pharmacolo(31y and Therapeutics 

Internally . — The carbonate and the bicarbonate possess 
all the virtues of the liquor, and in addition are powerful 
expectorants, facilitating the expulsion of viscid mucus. 
The carbonate is largely used in cough mixtures as it renders 
the mucus of respiratory tract more fluid. As it is not 
excreted by the bronchial mucus or by the lungs, its 
expectorant action is due to the fact that unchanged 
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carbonate of ammonia acts as a nauseant to tbe stomach 
and thereby increases the bronchial secretion by reflexly 
exciting the vagus supplying the mucus glands. They are 
therefore very useful in bronchitis, and catarrhal pneu- 
monia.* Given in large doses, or even in small repeated 
doses, over a long period, they are irritants to the bowels 
and may give rise to diarrhoea. They should therefore be 
given with caution in cases complicated with diarrhoea. The 
carbonate is an emetic in 30 gr. doses, though rarely used for 
the purpose. In the form of aromatic spirit of ammonia it is 
used as a mild stomachic in debility and alcoholism, and as a 
carminative in flatulence. 

The carbonate of ammonia and the spiritus ammonise aro- 
maticus are incompatible with acids and should not be pre- 
scribed with any syrup with an acid reaction, e.g. syrup of 
squill. Although carbonates precipitate free alkaloid from 
watery solution of most alkaloidal salts, codeine and atropine 
are not precipitated by it. Syrup of tolu and liquid extract 
of liquorice cover its taste well. 

2. Preparations which act as salts in the body 

A Nil C li I tJ 

(Ammon Chlond ) 

Ammonium Chloride. ISTH^Cl 

Syn.— Sal Ammoniac. Syn. I.V —Mshadal^ Beng. Noshadar, Hind^ 

Source.— Prepared by neutralising ammonia with hydrochloric acid. 

Characters.— White, crystalline, granular powder ; odourless. Taste, 
saline, cooling. Solubility.— 1 in 3 of water, 1 in 60 of alcohol (90 p.c.).. 

Incompatibles.— Alkalies and their carbonates, mineral acids ; lead 
and silver salts. 

B P. Dose.“5 to 60 grs. or 0*3 to 4 grms. 

Non-ofmcial Preparations 

1. Lotio Ammonii Chlondi. Syn— Loho Svap or ans, B P C— Ammonium chlonde- 
gr 300 , alcohol (90 p c ) oz. 2-^ , water to oz 20 

2 Vapour Ammonii Chloridi.— Obtained by mixing hydrochloi’ic acid and 
ammonia in a suitable appaiatus and purifying thiough watei or moist sponge. 
A useful inhalation in hronchtiis, and in affections of the throat and eustachian 
tube. 

Phabmacologv and Therapeutics 

Since ammonium is converted into urea the systemic 
action of ammonia base is elicited when the chloride i& 
injected intravenously or subcutaneously. It first stimulates 
and then paralyses tbe central nervous system and tbe 
medulla : increases the refiex excitability of the cord, and 
causes convulsions like strychnine. Tbe motor nerve-endings- 

Liq ammon acet. dil ms 120 

Ammon caib gr 4 

Pot bicaib gr. 15 

Tinct ipecac ms 10 

Syr tolu ms 30 

Inf seneg rec ad. oz. 1 
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^ire paralysed in frogs, though no such effect is observed 
in mammals During convulsion the respiration is arrested 
^nd the blood pressure rises enormously. Death takes place 
from asphyxia, but if the animal is kept alive by artificial 
respiration recovery takes place owing to elimination of 
the salt. 

The rise of blood pressure is due to constriction of the 
peripheral vessels through the vaso-motor centre, and the 
heart becomes slow from stimulation of the vagal centre 
from increased blood pressure. 

Externally . — Locally applied, a solution of the chloride 
has a soothing refrigerant effect, and this eff'ect is greatly 
increased by the addition of alcohol or potassium nitrate. 
A lotion is therefore used in cases of injury to different 
parts, such as sprains, bruises, etc., as a cooling application, 
and Lotio Evaporans is used for the purpose. The vapour, 
when inhaled, increases the secretion of the mucus from the 
larynx, pharynx, trachea, bronchi, eustachian tube, etc., 
and is therefore serviceable in chronic pharyngitis, laryn- 
gitis, bronchitis, and otitis media. 

Internally . — It is an irritant and astringent and causes 
a reflex flow of saliva. Prom the stomach it is rapidly ab- 
sorbed and is not converted into urea to the same extent as 
when the carbonate is used. In herbivora it forms urea 
and liberates chloride ions to combine with sodium and potas- 
sium, forming chlorides and are eliminated as such, thus 
^reducing the fixed alkaUes of the body giving rise to acidosis. 
This action takes place in man to a less extent. Because 
it ‘Causes acidosis and helps the plasma to hold more calcium 
in solution it is used in tetany and to counteract alkalosis. 

In the form of lozenges, when allowed to melt slowly, in 
the mouth, it acts as a reflex expectorant. In moderate 
doses (10 to 15 grs.), it is a gastro-intestinal irritant, parti- 
cularly to the intestine. 

Liver. — It is used as an indirect cholagogue in catarrhal 
jaundice, and at one time was used in the treatment of 
threatening abscess of the liver. It is doubtful if it posses- 
ses any of these effects. 

Lungs. — It makes the secretion of bronchial mucus 
more fluid and less tenacious and helps expectoration. This 
effect is partly reflex from irritation of the stomach and 
partly due to salt action in the bronchioles. It is therefore 
used as an expectorant in bronchitis, both acute and chronic. 
It is not indicated when the sputum has become more 
abundant and easy to expectorate. Since its effects do not 
last long it requires to be repeated frequently. 

Kidneys.— It is a diuretic, due partly to urea and partly 
to the reduction in the amount of salts adsorbed by the 
tissue proteins, and the salts so liberated increase the non- 
coUoidal constituents of the blood thus reducing the resis- 
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tance to filtration and act as diuretics. It is used with 
mercurial diuretics to increase their diuretic effect. The 
usual method is to administer the salt by the mouth in 15 
to 20 gr. doses followed by injection of mersalyl. It renders 
urine acid. 

Excretion — It is partly excreted as such, hut a large^ 
portion as urea. 

LI U A Nil AC3ETATIS F TIS 

(Liq. Ammon Acet Fort ) 

Strong Solution of Ammonium Acetate 

Source.— Obtained by the action of glacial acetic acid 453 G.,. 
ammonium carbonate 330 G , strong solution of ammonia IQO mils- 
or q.s., water sufficient to produce 1000 mils. 

Characters.— A thin, syrupy liquid with an odour of ammonia and 
of acetic acid. Sp. gr. 1*098. 

B.P. Dose. — 15 to 60 ms, or 1 to 4 mils. 

Official Prepaeatiox 

1. Liquor Ammonii Acetatis Dilutus. Syn.- Liquor Ammonii 
Acetatis ; Minderer’s Solution. -12,5 p c. of strong solution of acetate- 

B P. Dose.— i to 1 oz. or 8 to 30 mils. 

Non-official Preparation 

1. Liquor Ammonii Citratis Dilutus —Ammonium carbonate 87 5 G-, citric 
acid 125 G., watei to 1000 mils Dose,-2 to 6 dis oi 8 to 24 mils 

Pharmacology and Therapeutics 

The solutions of the acetate and citrate are diaphoretics: 
and diuretics*. The diaphoresis is due to their effect on the 
sweat centre. If the patient is kept cool, their action 
concentrates upon the kidneys and there is diuresis. The 
diuresis is due to the formation of urea in which form they 
are eliminated. For these actions, they are used as mild,, 
non-depressant antipyretics in fevers. 

LIT II €A NAS, . P. C. 

Lithium Carbonate. (Not official) 

Source —Obtained fiom native silicates of lithium 

Characters —In white powder, or minute crystalline gi-ains Taste, slightly 
alkaline Solubility. -1 in 80 of water, insoluble in alcohol (90 pc). 

Dose —2 to 5 gi s. or 0 12 to 0 3 grm 

LIT II CIT AS, . P, €. 

Lithium Citrate. (Not official) 

Source.— Prepared by the intei action of citric acid and lithium carbonate. 

Characters.-A white crystalline, deliquescent salt. Taste, saline, cooling.- 


Solubihty —1 in 2 of water 

Dose.-5 to 10 grs or03to06gim 

Liq ammon acet dil ms 120 

Pot acetas vel citias gi'S 20 

Sp. ether nitios ms. 15 

Syr aurant ms 60 

Aqua chloiot oz. 1 
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Pharmacology 

Lithium salts are readily absorbed and resemble the corresponding 
potassium salts in their actions, and render the urine alkaline acting 
like other fixed alkalies. They are powerful gastro-intestinal irri- 
tants when used in a concentrated form or in large doses or even 
when given subcutaneously. They are diuretics, acting chiefly 
by salt action, and it was claimed that their prolonged use would 
dissolve uric acid calculi But lithium acts as a solvent for uric acid 
only when present in relatively large amounts, since the quadriurate 
is not rendered soluble by any lithium salt except in concentrations 
which would be toxic to man. Moreover, there is no evidence, clinical 
or otherwise, to show that lithium is more valuable than potassium. 
These salts are rarely used now. 

CJJLCn CA NAS 

(Calc. Garb.) 

Oalcium Carbonate. CaCOs 

Syn.— Precipitated Calcium Carbonate. Syn. I. Y,~~Khari, Beng. 

Source.— Obtained by the interaction of a soluble calcium salt and 
a soluble carbonate. Contains not less than 98.5 p c. Calcium Carbonate. 

Characters.— A white, micro-crystalline powder, insoluble in water. 
Odourless and tasteless. 

Incompatibles — Acids and acid salts. 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grms. 

C TA 

Chalk. (Cret.). CaCOs 

Syn.— Creta Prseparata. 

Source.— Native calcium carbonate purifled by elutriation. 

Characters.— White, or greyish-white, friable masses, or powder. 
No odour or taste. 

Incompatibles.— Acids and sulphates. 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grms. 

Enters into — Hyd c. Greta, and the 

Official Peepakatioks 

1. Pulvis Cretae Aromaticus.— 25 p.c. chalk. B.P. Dose.— 10 to 60 
grs. or 0 6 to 4 grms. 

2. Pulvis CretsB Aromaticus cum Opio.— 2*5 p c. opium or f gr 
morphine in 60 grs. B.P. Dose.— 10 to 60 grs. or 0*6 to 4 grms. 

Non-official Preparations 

1 Mistnra Cretse Co., B.P.C — Pulv. Cretse Arom. grs , Chalk 180 grs , Sp 
Ammon Aiomat. 180 ms,Tmct Catechu lV4 0z.,Tiuct Caid. Co 360ms, Tinct. 
Opii 60 ms., Sucrose 1 oz , Tiagacanth Powder 40 grs., Cinnamon Water to 20 oz. 
Bose.— loz or 30 mils. 

2. Mistura Cretse, B. P. C. St/n —Chalk Prepared chalk 30 G , 

tragacanth powder 5 G., sucrose 60 G , cinnamon water q s to 1000 mils Bose.— 
Vstoloz or 15 to 30 mils 

Phaemacology 

Locally chalk is a mild astringent and desiccant. 
Internally. Ali entary canal.— -Chalk acts as a direct 
local antacid, neutralising free acids in the mouth and 
stomach. ^ If not already acted upon it passes readily into 
the intestine, where it acts as an antacid and a non-irritating 
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astringent, caused by (1) the neutralisation of any acid it 
meets, with formation of chloride or lactate and thus reducing 
the secretion ; (2) formation of a protective coating over the 
intestinal mucous membrane which also diminishes reflex 
peristalsis; (3) adsorption of toxins; and (4) depressant 
action on the intestinal canal due to calcium ion. Lime salts 
are feebly absorbed on account of their low diffusive power 
and are excreted with the faeces. 

Kidneys. — Some think that calcium carbonate is a diuretic 
because certain mineral waters, such as Contrexeville and 
Vittel containing calcium bicarbonate and sulphate, among 
other salts, have been found useful solvents for uric acid. 
But there is no direct evidence. 

Therapeutics 

Externally — Chalk may be used as a dusting powder in 
excoriations, burns and weeping eczema. Duckworth uses 
it in the form of an ointment (1 in 1 of benzoinated lard) in 
erysipelas. 

Internally. Alimentary tract. — Chalk is used as a basis 
for almost all the tooth powders. As an antacid it may be 
used in acid dyspepsia, but lime water acts much better. 
Aromatic chalk powder is an excellent remedy for mild diar- 
rhoea, especially that of children with sour-smelling stools. 
If the diarrhoea is caused by some irritating food, a dose of 
castor oil should precede its use In diarrhoea chalk acts 
like bismuth salts by forming an insoluble coating over the 
mucous membrane, and may be combined with it in diar- 
rhoea.* It is also used as an antacid in hyperacidity and 
in gastric and duodenal ulcer often in combination with 
carbonate or oxide of magnesium {see page 7 3) Lime salts are 
of special value in acid poisoning, especially in oxalic acid 
poisoning, as they form insoluble oxalates. 

Prescribing hints.— G-enerally given in the form of chalk 
mixture with opium and astringent tinctures. Aromatic 
chalk powder with bismuth and grey powder is very useful 
in infantile diarrhoea.^ 

CAIiCII C I. I U 

(Calc Chloiid.) 

Calcium Chloride, CaCL 

Source.— Formed by neutralising hydrochloric acid with calcium 
carbonate, evaporating the solution, and desiccating at a temperature 
not exceeding 200°C. Contains not less than 98 p.c. Calcium Chloride. 

Characters.— In dry, white granules or porous deliquescent masses. 

♦IJf W 

Bism. carp gr 10 Hydrarg. c. cret. gr Vs 

Pulv. cret aromat gr 10 Bism.carh. gr. 2 

Pulv. ipecac, et opii gr. 6 Pulv, cret, aromat. gr. 4 

For one powder. 

N.B. — Dover’s powder may be omitted if necessary. 
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Taste, warm, slightly bitter. Solubility . — 1 ia 1*5 of water, 1 ia 3 of 
alcohol (90 p.c ). 

Incompatihles.— Carboaates, phosphates, sulphates, aad tartrates. 

B.P. Dose.— 10 to 30 grs. or 0 6 to 2 grms. 

A.J5,— Whea calcium chloride is prescribed for iajectioa, twice 
the prescribed amouat of hydrated calcium chloride shall be dis~ 
peased. 


CAI^CH C I UM HY ATU 

(Calc. Chlorid Hydrat ) 

Hydrated Calcium Chloride. CaCl2,6H20 

Source —May be obiaiaed by neutralisiag hydrochloric acid with 
calcium carboaate, aad crystallisiag the product. Coataias 98 to 102 
p.c. Hydrated Calcium Chloride. 

Characters.— Colourless crystals ; odourless ; taste, slightly bitter. 
Very deliquesceat. Soluble ia 0.25 part of water, aad ia 0 95 part of 
alcohol (90 p.c.). 

B.P. Bose.— By intramuscular injection 1 to 3 grs. or 0.06 to 0.2 

grm. By intravenous injection 10 to 30 grs or 0.6 to 2 grms. 

CAXCII OYUCOYAS 

Calcium Gluconate. (Calc. Glucon.). Ci2H220i4Ca,H20 

Source.— It is the normal calcium salt of gluconic acid. Contains- 
99 to 104 p.c. Calcium Gluconate and 8*9 p.c. of Calcium. 

Characters.— A white, crystalline or granular powder ; odourless, 
tasteless. Soluble in 30 parts of water at 25®C., in about 5 parts of 
boiling water ; insoluble in dehydrated alcohol, in ether, and in 
chloroform. 

B.P. Dose.— 30 to 60 grs. or 2 to 4 grms. 

CAYCII liACTAS 

(Calc Lact.) 

Calcium Lactate. Ca(C 3 H 503 ) 2 , SHgO 

Source.^Obtained by neutralising diluted lactic acid with calcium 
carbonate, and evaporating the resulting solution. 

Characters.— A white, sumost tasteless powder. Soluble in 18*5 parts 
of water. Readily soluble ia hot water. Forms a clear colourless 
solution. 

B.P Dose. — 15 to 60 grs. or 1 to 4 grms. 

CAXCII P SP AS 

(Calc Phosph ) 

Calcium Phosphate. Ca 3 (P 04)2 

Source.— Obtained by the interaction of calcium chloride and 
sodium phosphate in the presence of ammouia. 

Characters.— A light, white, amorphous powder. No odour or 
taste. Solubility.— Insoluble in wsiteT. 

B.P. Dose.— 10 to 30 grs. or 0.6 to 2 grms. 

Non-official Preparations 

1 Syrupas Calcii Lactophosphatis, B.P.C —Calcium lactate 75 gim , concen- 
trated phosphoric acid 29 mils, sugar 70Qgim, triple orange flowei water 25 
mils , water q s to 1000 mijs Dose —30 to 80 ms. or 2 to 4 mils 

2. Calcium Laevulmate. Syn —Calciuvi LcBvulate —Contains 14 83 p c Ca A 
stable and very soluble salt, easily assimilable. Dose — Foi amusculcir 
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injection, 2 ml of 20 p c solution for intravenous injection, 5, 10 oi 20 ml of 
18 p c solution 

3 Calcii et Sodii Lactas, B.P C— Occuis as white powdei or as colouiless, 
hard gianules Deliquescent Soluble m 15 paits of water Action same as 
othei calcium salts, but is more soluble and easy of absoiption Specially 
useful in night siceats of phthisis, hcemoptysis and difficult dentition, and in 
ceitain types of dermatitis Dose —5 to 30 grs oi 0 3 to 2 gim 

Pharmacology and Therapeutics 

Oalciiim is an important constituent of the animal body, 
and it is to the large proportion of calcium phosphate which 
it contains that the body skeleton owes its most essential 
property of rigidity. It is present to a considerable amount 
in all soft tissues and the blood, and is essential to most 
forms of living matter, and for the activity of certain 
ferments. Thus the milk will not curdle, nor the blood will 
coagulate, in the absence of calcium. Important as it is to 
the body mechanism, provision is made for its supply, and 
calcium is present in both animal and vegetable foods, 
although vegetable foods are much richer in calcium than 
the foods of animal origin. Milk and yolk of eggs are 
specially rich in calcium in a readily assimilable form. The 
young animal therefore is freely supplied with calcium at a 
period of life when it is necessary for its growth. Deficiency 
of calcium in food, therefore, has a prejudicial effect on the 
growing animals, owing to the larger amount of calcium 
necessary for the growth of the skeleton during this period, 
although very little untoward effect is observed in grown 
up animals. 

The changes following calcium starvation resemble those 
observed in rickets in children. In rickets, however, the 
softness of the bones is not due to any deficiency of calcium 
in the food, but to lack of sunlight and vitamin D, which 
promote the absorption of calcium and phosphorus in 
balanced proportion, so that lime is not deposited on the 
bones. Therefore administration of calcium does not improve 
rickets. 

Another condition which resembles rickets of children is 
sometimes observed in women during the period of preg- 
nancy and lactation. Owing to the excessive demand of 
the growing child, the mother^s skeleton becomes depleted 
of calcium which becomes soft and spongy, unless this 
demand is met by proper supply of calcium. This condition 
is known as osteomalacia, and like rickets is due to defi- 
ciency of vitamin D, lack of sunlight and derangement of 
calcium metabolism. 

Calcium is present in all tissues, and not only the heart 
but other tissues of the body are sensitive to disturbances 
in the amount of calcium and sodium in the blood. Given 
intravenously in large doses, lime salts lessen the irritability 
of the cerebral cortex, while deficiency of the calcium in the 

7 
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blood causes increased irritability of the brain with muscular 
twitchings. 

An intravenous injection of chloride in non-toxic doses in 
man is followed by flushing of the skin and face, a hot feeling 
over the whole body, constriction of the throat, and some- 
times nausea and vomiting. The peripheral vessels dilate 
and the systolic pressure falls. The heart becomes slow 
from vagus stimulation which is antagonised by atropine, 
the action resembling digitalis in some respects. Soon, 
however, the rate becomes normal and even accelerated, and 
the blood pressure rises from stimulation of the sympathetic. 



Fig. 2.— Movements of Isolated Babbitts Heart perfused 
with Locke’s Solution showing effect of Calcium. 

At point of ai row a small amount of calcium chloxide was administered. 

On isolated heart calcium increases its muscular activity 
and tone, and acts as a tonic. It antagonises the depressant 
effect of potassium, and its absence stops rhythmic activity 
nf other plain and striated muscles which reappears with 
increased tone on the addition of calcium In eases of 
weakness of the cardiac muscle caused either by valvular 
insufaciency or myocarditis, the addition of calcium to the 
digitalis treatment Increases the optimum action of the latter. 

'^e pupils are contracted from direct stimulation of the 
sphincter, and probably from partial stimulation of the nerve 
ending. This is followed by dilatation from sympathetic 
stimulation. 

^ All the above effects are elicited by the intravenous 
injection, and are not so marked when administered by the 
mouth, due to slow absorption. Calcium antagonises the 
effect of magnesium and potassium {see page 68). 

The normal calcium requirement of an adult is about 0.45 
gvm, daily. During the growing period, pregnancy and 
period of lactation the demand is greater It is absorbed 
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with difficulty and it has been estimated that only 60 p.c of 
calcium of the food is absorbed. Therefore 1 grm of calcium 
must be taken daily with food to supply the adequate re- 
quirement. One litre of fresh cow’s milk contains 1 grm of 
calcium. 

Whether given in soluble or insoluble form, calcium is ab- 
sorbed with difficulty. Its absorption depends upon the 
nature of the intestinal contents. During the digestive 
period the reaction of the upper part of the gut is frequently 
on the acid side and absorption of calcium takes place in the 
form of acid calcium phosphate. If the contents of the 
intestine be alkaline, calcium is precipitated as insoluble 
carbonate or phosphate, and deficiency of vitamin D renders 
the gut contents more alkaline and therefore retards absorp- 
tion. If the intestine contains unsaturated fatty acids as 
derived from cod-liver oil, butter or bacon fat, calcium forms 
soluble soap and is readily absorbed. Calcium salts of fatty 
acids though insoluble are absorbed as soluble calcium salts 
possibly due to their solubility in bile. Calcium metabolism 
is regulated by ultra-violet rays, and Fusshall* has shown 
that on a less calcium diet, as compared to controls, irradiated 
rats showed distinctly better calcium deposition, growth 
and increased calcium content of the serum 

Calcium is essential to the process of normal coagulation 
of the blood, which may be prevented by precipitating it 
by oxalates, citrates, and fluorides. It is also necessary 
for the action of thrombokinase or for the conversion of pro- 
thrombin into thrombin. Administered per os calcium has 
no appreciable effect in increasing the calcium content 
of the blood. Given intravenously or subcutaneously, the 
calcium content of the blood may remain high for a short 
time, the strength and duration depending not only upon the 
amount of calcium given but also on the calcium content of 
the blood. It is, however, used in purpura, aneurism, hemo- 
philia, hemoptysis and other internal hemorrhages, and as a 
preventive before operation m persons suffering from jaun- 
dice, or subject to hemorrhage. In these cases it is adminis- 
tered intravenously in 10 p c. solution of the chloride, about 
5-10 c.c. being introduced at a time. The gluconate solution 
being less irritant may be administered intramuscularly. 

Calcium circulates in the blood partly in combination with 
proteins and partly as diffusible salt. Of the diffusible cal- 
cium the portion existing in an ionised form performs the 
important functions The normal blood serum contains 9 to 
11 mg. of calcium per 100 c.c and this concentration is 
constant, and is regulated by the parathyroid hormone, 
calcium in the food, reaction of the tissues, and vitamin D. 
In tetany following parathyroidectomy the calcium content 


* American Journal of Physiology ^ 1928. 
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of the blood is diminished, sometimes falling as low as 5 
mg, per 100 c.c., and the symptoms following parathyroid- 
ectomy or of tetany may be checked by restoring the blood 
calcium level to normal by the use of large doses of calcium, 
or by the injection of parathyroid hormone, or by measures 
which increase the acid balance of the body, e.g. acids, 
ammonium chloride or calcium chloride, which cause acidosis. 
It has been shown that the acid-balance determines the con- 
centration to which the plasma can hold calcium in solution. 
Conversely any change in the reaction of the blood towards 
alkalosis decreases the amount of functioning diffusible 
calcium without altering the calcium content. In tetany 
and spasmophilia of children following rickets, good results 
are obtained by the use of large doses of calcium which 
depress nervous excitability. The chief point is to cure 
rickets when the symptoms of spasmophilia will disappear. 
Since parathyroid increases the serum calcium at the ex- 
pense of the calcium of the bones, which are already 
deficient, the use of parathyroid is contra-indicated in rickets 
(see Parathyroid). It may be used in chorea, a disease 
characterised by low total serum calcium content with cor- 
responding diminution of the calcium content of the cerebro- 
spinal fluid. 

The soluble lime salts increase the resistance of the red 
blood cells to certain haemolytic serums and also lessen the 
liability to anaphylactic reaction in sensitive persons. They 
are of great value in bronchial asthma where they increase 
the sympathetic excitability in cases with evidence of vago- 
tonia ; and are also useful in hay fever, acute rhinitis, serum 
disease, and other conditions attended with parasympathetic 
excitability. It is used in pleural effusions on the hypo- 
thesis that there is a disturbance of the calcium-sodium 
balance in the tissues, there being a comparative deficiency 
of the former and corresponding increase of the latter. 

Owing to the constant demand on the part of the growing 
foetus for calcium, the serum calcium of the mother becomes 
low, and administration of calcium during pregnancy and the 
period of lactation protects the mother from calcium defi- 
ciency by maintaining the calcium at its proper level. 

It is largely used nowadays in pulmonary tuberculosis 
on the assumption that the healing of tubercular lesions in 
the lungs is associated with calcification and that there is 
excessive excretion of calcium in this disease. There is 
however no reason to believe that there is any deficiency of 
serum calcium in this disease, and clinical results are not 
unanimous. In a certain number of cases a temporary bene- 
fit is observed as it reduces the temperature, improves the 
appetite, checks night sweats, and helps the patient to gain 
in weight. In intestinal tuberculosis it is used with better 
results in early cases, but is of no use in severe forms, 
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although it is worthy of a trial. Owing to the deficiency of 
calcium, its use has been suggested in sprue either alone or 
with parathyroid. 

Calcium is useful in lead poisoning as it causes elimina- 
tion of lead from the body by increasing the exchange of 
calcium and lead between the bones and the blood. During 
acute attacks it helps storage of lead in the bones and the 
lactate is given in 30 gr doses three times a day, or a 5 p.c. 
solution of chloride or gluconate intravenously. After the 
acute stage, slowly mobilise the stored lead by low calcium 
intake and by producing acidosis. It has some protective 
action on the liver and its administration prevents damage 
to the liver caused by carbon tetrachloride. 

One of the important specific actions of calcium is its 
power to retard inflammatory process, and that transudation 
and oedema are favoured by withdrawal of calcium, which 
normally serves to check the permeability of the vessels. 
Calcium is therefore used in serous headaches, angioneurotic 
oedema, urticaria, chilblains, and conditions suggesting ab- 
normal permeability of vessels, but with doubtful results. 

The chloride increases the acidity of the urine, as quite a 
large part of calcium is converted into carbonate and escapes 
absorption, the liberated chloride is absorbed and increases 
the proportion of fixed acids in the body causing acidosis. It 
is a powerful diuretic due to increase of non-colloidal consti- 
tuents of the blood It has been used in acute and subacute 
nephritis where the liberated chloride ions combine with 
sodium and are excreted as sodium chloride with large 
amount of water (Oushny). 

To promote nutrition and cell growth, the phosphate is 
exceedingly useful in the case of children who have over- 
grown their strength ; in women weakened by child bearing, 
prolonged suckling, or excessive menstruation; in anaemia 
and exhaustion brought about by prolonged suppuration 
diarrhoea, leucorrhoea, etc. 

The phosphate is also used to expedite the union of frac- 
tures and the healing of caries of bones 

Excretion of calcium takes place through the intestine 
mainly (about 75 pc.) and less with the urine, depending 
upon whether it forms a soluble or insoluble salt in the 
intestine. If it forms an insoluble phosphate it is excreted 
with the stool, whereas if it forms a soluble chloride it is 
mainly excreted with urine. 

Prescribing hints —Calcium is best given in solution 
after food But as all lime salts are feebly absorbed we are 
doubtful as to the wisdom of giving them in excessive doses 
as they may derange the stomach The objection to the use 
of chloride is the taste But this is noticed only when con- 
centrated solutions are used. For the treatment of tuber- 
culosis it is given intravenously for prolonged periods in 5 
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to lOp.c. solutions; commencing with 2 c c. and then work- 
ing up to 10 c c. Given subcutaneously, or when it leaks into 
the tissues during intravenous administration, local inflam- 
mation and necrosis result, but gluconate does not For its 
diuretic effect the chloride is given in large doses (30 to 40 
grs.), three or four times a day Given intravenously the 
effects are quicker and more definite than oral administra- 
tion. In urgent cases therefore it should be given intra- 
venously in doses of 0.25 grm. in 5 c.c. of water. Ordinarily 
intramuscular injection gives just as good results and the 
gluconate is used for the purpose. The action of the lactate 
is somewhat weaker and therefore larger doses are required. 
Calcium should not be used intravenously simultaneously 
with digitalis as it may cause fatal results.* Calcium should 
not be prescribed with carbonates, sulphates, or sp. ammon 
aromat. which will throw insoluble precipitates 

CAI.CII HY oxr UM 

Calcium Hydroxide. (Calc Hydrox.). Ca(OB )2 

Syn. — Calcii Hydras; Slaked Lime Syn. I.V — Chun, Beng. Chnnam, 
Hind. 

Source. — Freshly prepared by the action of water on lime. Con- 
tains not less than 90 p.c. Calcium Hydroxide. 

Characters.— A soft, white alkaline powder Solubility . — Slightly 
soluble in water; more freely in solutions of glycerin and of sugars. 

Incompatibles.— Vegetable and mineral acids, and metallic salts. 

B.P. Dose— 5 to 15 grs or 0-3 to 1 grm. 

Official Preparation 

1 Liquor Calcii Hydroxidi. Syn.—Liquo) Calcw; Ltme Water . — 
0T5pc. w/y of calcium hydioxide. A clear, colourless liquid with 
alkaline taste. Absorbs CO> from the air and forms a film of calcium 
carbonate on the surface. B P. Dose. — 1 to 4 oz. or 30 to 120 mils. 

Phabmagology 

Externally — Unslaked or slaked lime is a caustic, but its 
action is localised Lime water is a local sedative and 
astringent when applied to the broken skin. 

Internally. Alimentary canal — The chief action of the 
oxide and hydroxide is due to the alkalinity and not to the 
calcium. Like chalk, lime water neutralises free acids of the 
contents of the stomach and acts as an antacid, but more 
powerfully. It makes the curd of milk more flocculent 
It has a slight sedative property. In the intestine it is an 
antidote for poisoning by mineral acids, oxalic acid and 
zinc chloride. 


Therapeutics 

Externally ^ As a cansftc in the form of Vienna Paste 
(see page 69), slaked lime may be used to destroy warts and 

*y[engle, Jour Amer Med Assoc , i/1936 
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small epithelial and other growths. Lime water, either with 
linseed oil (Oarron oil), olive oil or glycerin is a soothing 
application to burns and scalds. An addition of 1 to 2 p c. 
of phenol increases its efficacy It makes a soothing astrin- 
gent dressing for weeping eczema, and may he used as an 
injection to lessen the discharges in leiicorrhcea, gonorrhoea, 
gleet, otorrhcea, etc , even when inflammation is present. 

Internally. Alimentary tract — It is chiefly used as a 
diluent for milk to make the curd more flocculent (1 in 3 or 
more), and to check vomiting of infants. In the same way 
it may be given in enteric diarrhoea and other affections to 
prevent the milk from forming hard indigestible lumps, but 
its use has now been replaced by sodium citrate. As an 
astringent it is useful in mild infantile diarrhoea. 

Prescribing hints —Lime water is ordinarily given in 
milk. To suckling babies one teaspoonful with air equal 
quantity of milk may be given every 3 hours before nursing, 
and to hand-fed ones a dessert-spoonful in each bottle. 

A01VE8H OXI UM LETE 

Light Magnesium Oxide (Mag. Oxid. Lev.) 

Syn — Masrnesia. Levis; Light Magnesia 

Source — Prepared by heating light magnesium carbonate to a dull 
red heat 

Characters -—A very light, white powder; odourless ; taste, slight- 
ly alkaline Almost insoluble in water 

B P Dose —10 to 60 grs or 0 6 to 4 grms 

Official Preparation 

1. Mistura Magnesii Hydroxidi Syr — Cream of Magnesta — Con- 
tains 8 25 p c w/v of magnesium hydroxide, or 12 5 grs. of magnesium 
oxide in 240 ms BP Dose —60 to 240 ms or 4 to 16 mils 

MAONE^ill XII>U P X ER SUM 

Heavy Magnesium Oxide. (Mag Oxid Pond.) 

Syn— Magnesia Ponderosa; Heavy Magnesia 

Source. — Prepared by heating heavy magnesium carbonate to a 
dull led heat. 

Characters — A white powder; almost insoluble in water, but 
readily dissolved by acids Insoluble m alcohol (90p.c.), Odourless ; 
taste, slightly alkaline 

Incompatibles — All acids. 

B P Dose. — 10 to 60 grs or 0 6 to 4 grms 

AGXESH CAR XAS LEVIS 

Light Magnesium Carbonate (Mag. Garb. Lev.) 

Source — Prepared by boiling together dilute aqueous solutions of 
magnesium sulphate and sodium carbonate. 

Characters. — A light, white powder. Odourless; almost tasteless. 
Solnhility — AlmosI insoluble in water, insoluble m alcohol (90 p c.) ; 
soluble in dilute acids with effervescence 
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B.P. Bose.—lO to 60 grs, or 0*6 to 4: grras. 

Enters into.— Palv. rhei co 

MJlGXESII CA ONAS PO]^ E StJS 

Heavy Magnesium Carbonate. (Mag. Carb, Pond.) 

Source. — Prepared by mixing boiling concentrated solutions of 
magnesium sulphate and sodium carbonate, evaporating to dryness, 
and washing the product. 

Characters —A white, granular powder ; odourless and tasteless. 
Almost insoluble in water, and in alcohol (90 p.c ) ; soluble with effer- 
vescence in dilute acids. 

B P. Dose.— 10 to 60 grs. or 0 6 to 4 grms. 

Enters into.—Pulv. rhei co , Troch. bism. co 

Official Preparation 

1. Liquor Magnesii Bicarbonatis. Syn — Fluid Magnesia. — 74 grs. 
in 1 oz. A clear, colourless liquid, may effervesce when the bottle is 
first opened B.P. Dose. — 1 to 2 ozs or 30 to 60 mils. 

Non-official Preparations 

1. Magnesium Trisilicate Magsoyimt ’'—A, white amoiphous insolu- 

ble powdei, prepaied by mixing solution of magnesium sulphate and sodium 
silicate Valuable antacid and adsorbent Dose —5 to 30 gi s or 0 3 to 2 gm 

'2 Mistnra Alba, B P C — Mag Caib Lev 400 grs , Mag Sulph 5 ozs , Pep- 
permint Water to 20 ozs Dose to 1 oz or 15 to 30 mils as an aperient 

5 Liquor Magnesii Citratis, B P C. Sgn —Lzmoytade Purgative —Heavy 
Magnesium Carbonate 40 G , Acid Citric 90 G , Syiup of Lemon 160 mils , Pot. 
Bicaib 7 5 G., Water to 1000 mils A pleasant refiigeiant diaught and saline 
apeiient Dose—Z to 10 oz oi 100 to 355 mils 

4 Red Mixture (Di Goodeve’s) — Mag Caib Pond 30 grs , Rhubai'b 10 grs , 
Sp Ammon Aiomat 30 ms , 01 Anisi 2 diops Water to 2 ozs Mix Dose — 
One teaspoonful every 3 oi 4 houis till bowels operate 

MAGAESH SEEP AS 

(Mag Sulph ) 

Magnesium Sulphate. MgS04,7H20 

Syn. — Epso^ ,Salts^ 

Source"— PreparecT by the interaction of magnesium carbonate and 
sulphuric acid Contains 99 5 and not more than the equivalent of 102 
p.c of pure magnesium sulphate. 

Characters.— Colourless crystals; odourless. Taste, cool saline 
and bitter. Effloresces in warm dry air Soluble in 1.5 parts of water, 
sparingly soluble in alcohol (90 p.c ) 

Incompatibles.— Potassium and sodium carbonates and bicarbon- 
ates, lime water, lead acetate, and tartarated soda which precipitates 
magnesium tartrate. 

B P. Dose.— 30 to 240 grs or 2 to 16 grms. 

Enters into. — Mist, sennce co. and mist. mag. hydrox. 

Pharmacology of Magnesium Salts 

Internally Gastro-intestinal canal.— Both the oxide 
and the carbonate are alkaline, and neutralise the normal or 
the excessive acidity of the stomach, and the oxide does this 
without inducing subsequent hypersecretion The carbonate 
sets free carbonic acid, which exerts a local sedative in- 
fluence and provokes subsequent hyperacidity. They act as 
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antacids. (^Being sparingly soluble their antacid action ex- 
tends down the intestine, where they are converted into 

soluble and therefore catha rtic. magne^iun^ bicarb anater ) 

What is unaffected is left insolubie.“^ TBut the^irect effect or 
magnesium ion is that of depression which is more marked 
when administered by the intravenous or intramuscular 
injection or applied to the excised strip of the intestine. 
(For action of Magnesium Sulphate, see Purgatives). 

Blood — Magnesium salts enter the blood as a chloride or 
lactate and render the plasma more alkaline. If salines 
are used in concentrated form they draw fluid from the blood 
and tissues and render the blood more concentrated. 

Nervous system. — Taken by the mouth, magnesium salts 
have very little systemic effect owing to their slow absorp- 
tion and rapid elimination The typical effects of Mg-ion 
are elicited when the salts are given either intravenously or 
subcutaneously. Magnesium acts as a narcotic and anaes- 
thetic resembling chloroform, but unlike other hypnotics, it 
acts indifferently upon all parts of the central nervous sys- 
tem. Magnesium depresses the central and peripheral 
nervous system, and death takes place from paralysis of res- 
piration. The heart is little influenced, the vagus remaining 
unaffected. It reduces the irritability of the intestine and 
counteracts the effect of physostigmine and barium. On the 
voluntary muscles it acts like curare. Injected into the 
spinal canal (5 c.c. of a 12 p.c. solution), or applied to the 
nerve trunks (25 p.c.), the sulphate induces anaesthesia re- 
sembling cocaine, but more lasting. All these symptoms 
are antagonised by the use of calcium salts intravenously, 
which restore the equilibrium between the various ions dis- 
turbed by an excess of magnesium. 

Urine — What little salt is absorbed is passed out by the 
kidneys, incr easing the flow of urine, rendering it alkaline, 
and to a certain extent dissolving uric acid ; but the diuretic 
effect is weaker than that of the potassium and sodium salts. 
When given parenterally it is mostly excreted by the kidneys, 
almost the entire amount being eliminated within 48 hours. 

Therapeutics 

Externally.— A saturated solution of magnesium sulphate 
used as a compress relieves pain and acts as a local anaes- 
thetic and has been used in erysipelas, orchitis, arthritis and 
other inflammatory affections Morrison recommends dress- 
ing of wounds with Magnesium Sulphate Paste made by 
mixing in a warm mortar dry magnesium sulphate lbs., 
and 11 ounces of glycerole of carbolic acid (1 in 10). The 
dressing is left unchanged for three to eight days when 
profuse discharge of serum takes place, when more wool is 
used; subsequently a solution of the sulphate is used. This 



106 PHAEMAOOLOGY AND THEBAPEUTICS 

acts by osmosis and draws fluid from the wound and pre- 
vents growth of aerobic and anaerobic organisms. 

Infenialhj . — The oxide, the carbonate and the silicate are 
largely employed as antacid and adsorbent in acid dyspep- 
sia, heartburn, pyrosis, vomiting, sick headache, or any other 
complaint attended with acidity. Their antacid property is 
considerably increased by combining them with sodium 
bicarbonate and bismuth carbonate, as in the treatment of 
hyperacidity, gastric and duodenal ulcer and chronic gastric 
catarrh (see page 73). In all these conditions it should be 
given on an empty stomach in order that the insoluble salts 
may form a protective coating over the gastric mucosa and 
neutralise hyperacidity. As a tasteless, unirritating alkaline 
laxative, they are often used in combination with rhubarb, 
as pulv. rhei co , and Goodeve’s "‘Bed Mixture in consti- 
pation of children Liq mag. bicarb, is an agreeable and 
alkaline laxative in acid dyspepsia accompanied by con- 
stipation. 

^ As antidotes, magnesia is used in poisoning by mineral 
acids, oxalic acid, and the salts of mercury, arsenic and 
copper, as they form insoluble compounds with them. In 
alkaloidal poisoning they hinder the absorption of alkaloids 
by making the contents of the stomach alkaline. But in 
order to get these antidotal elfects, they must be given in 
very large doses, which is the only objection. Magnesium 
sulphate acts as an antidote to lead and barium salts by 
precipitating their insoluble sulphates. 

As a diuretic and feeble alkaliser of blood and urine, 
they are used in gout and gravel cases, where the salts of 
potassium and sodium are not well-borne. Many mineral 
waters containing magnesium are valuable diuretics, such as 
Harrogate, Carlsbad, Ems, Baden-Baden, etc. 

For its paralysing effects on the nerve tissue the sul- 
phate has been used as intraspinal injection in tetanus 
(3 to 4 e.c. of a 25 p.c. solution), and for the production of 
spinal anaesthesia. In tetanus it relieves spasms, but does 
not cure. Similarly intravenous injections of 10 to 25 mils 
(150 to 375 ms.) of a 10 p c. solution have been used to 
relieve sjpasms of eclampsia. This is followed by 5 to 10 
ms of 25 p c. solution intramuscularly after each convulsion, 
until controlled. It has also been used hypodermically in 
chorea and epilepsy and to relieve intracranial pressure, 
when^ concentrated solution has been used per rectum (3 to 
6 oz in water). In the treatment of chorea of children of 1 
to 5 years, 3 to 5 ms. of a 25 p.c aqueous solution is given as 
injection deep into the buttocks every 2 days, and for older 
children 10 ms. Improvement generally occurs after 2 to 5 
injections. Because of its hypnotic property, it has been 
recommended (intramuscularly 0*25 G. per kilo) as a pre- 
liminary to ether anaesthesia, when it reduces the minimal 
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concentration of ether required to produce general anaes- 
thesia. As an enema, or intravenously (2 c c. of a 50 p.c. 
solution), it is valuable in headaches following spinal anaes- 
thesia. The margin of safetij between the effective thera- 
peutic dose and the toxic dose being small this restricts its 
use, as it paralyses the respiratory centre when used in 
large therapeutic doses 

Note — For injection the solutions should be sterilised in an 
autoclave. 


A II SULPHAS 

Barium Sulphate. BaS04 

Source —Prepared by the interaction of a soluble barium salt and 
a soluble sulphate. 

Characters —A heavy, white, amorphous powder. No odour, or 
taste Stable m air. Insoluble in Avater, slightly soluble in hydro- 
chloric acid, and in nitric acid. 

Non-official Preparations 

1 Pulvis Barn Sulphatis Compositus, B P C S^n — Barium JMeaJ, Shadotv 
Meal —Bsuimm sulphate, 750, cocoa powdei, 94, aiiowioot, 94, compound 
powdei of tiagacanth, 31, suciose in powdei, 31, Dose —4: to 8 oz oi 120 to 
240 gim 

2 Barii Chloridum -Colouiless cij’stallme plates, soluble in 2^2 paits of 
watei Dose — V 2 to 2 gis 01 0 03 to 0 12 grm Maximum single dose 3 gis 

Action and Uses of Barium 

Barium belongs to the group of alkaline earths but is 
more poisonous. The soluble salt (chloride) is absorbed with 
difficulty from the intestine but sufficiently to produce 
systemic effect. The chief action is exerted on all forms of 
muscular tissue which are powerfully stimulated. On the 
skeletal muscles the effects resemble those of veratrine, and 
since they are not antagonised by curara, it acts directly 
on the contractile substance. All the plain muscles are 
similarly affected, e g. those of the intestine, bladder, vessels, 
and bronchi. Owing to the vaso-constnction it causes 
a rise of blood pressure. It increases the excitability of the 
heart, slows the rate and improves its tone, resembling digi- 
talis effects ; and at one time was suggested as a substitute 
for that drug. In practical therapeutics, however, it has 
not come up to the expectations made of it, although its use 
has been suggested in syncope of heart block. 

Given by the mouth in large doses, the chloride causes 
nausea, vomiting, colicky pain and severe diarrhoea, tonic 
and clonic convulsions and death from paralysis of the 
central nervous system. 

Sulphate of barium is insoluble and passes through the 
body unchanged, and being opaque to X-rays is used m 
preference to bismuth as a contrast meal in X-ray examina- 
tion of the alimentary canal, either by the mouth or per 
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rectum. Two to 5 ounces are generally required, and are given 
mixed with cornflour, kaolin and malted milk, or in the form 
of shadow meal. Atropine gr. or 0.001 G.) is a valuable 
adjuvant specially for visualisation of the appendix, for 
which object it is given as an enema one hour before barium. 
Barium however is inferior to bismuth, which, owing to its 
high molecular weight, gives a darker shadow. 

Caution — As accidental deaths have taken place by the 
use of poisonous harimn stilplnde when the sulphate has been 
prescribed, the physician should be careful in writing the 
prescription in full, without abbreviation, and should satisfy 
himself before allowing the patient to take the drug. It is 
always safe to order some special preparation intended for 
X-ray examination only. 

Baryta Sulphurata, B P C. Syn —Sulplitde of Barium — It is a 
caustic and poison, and it is used as a depilatory to remove superfluous 
hairs, mixed with wheat starch in the proportion of 1 to 3. Make a 
paste with water and apply on the part and scrape off with a blunt 
knife after five to ten minutes. 


GEOUP n : ACIDS 

Acid Acetic, Trichloracetic, Citric, Tartanc, Hydrochloric, Nitric, Sulphuric, 
Phosphoric, Hypophosphorous, Lactic, Bone {see Antiseptics), '’Hydrohromic 
{see Bromides) 


ACI CM ACETICCM 

Acetic Acid. (Acid. Acet.) 

Source.— Prepared by the destructive distillation of wood, or by 
diluting glacial acetic acid. Contains 33 p.c. of acetic acid. 

Characters.— A clear, colourless liquid with a pungent odour. Taste, 
sharply acid Sp. gr. 1.044-1.045. 

Opficial Pkeparations 

1. Acidum Aceticum Dxlutum.— 6 p c. of acetic acid Sp. ffr. 1.008 
B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

2. Oxymel.— 15 p.c. B.P Dose.— 30 to 120 ms. or 2 to 8 mils 

ACIDUM ACETICCM OCACIACE 

Glacial Acetic Acid. (Acid Acet Glac.). OH3.OOOH 

Source.— Obtained by the action of sulphuric acid on an acetate, 
or by synthesis. Contains 99 p c. of acetic acid. 

Characters.— A clear, colourless liquid with pungent odour. Mis- 
cible with water and most fixed and volatile oils Sq. gr. 1.055-1.058. 

Enters into — Lin. terebinth, acet. 

Phariiacolocy akd Therapeutics 

Externally . — Glacial acetic acid is a caustic and is 
therefore used for destroying corns and warts. It speedily 
vesicates, and may be used in those cases where cantharidin 
cannot be employed, but it causes much pain, and if not 
cautiously applied, may produce a nasty sore 

Acetic acid destroys tinea, and is an effective application 
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for ring-worm. Vinegar, or diluted acetic acid is an 
external refrigerant, and may be used as a cooling lotion 
in cerebral congestion, sprains and bruises ; and sponging 
with vinegar will reduce pyrexia and check excessive 
sweating. 

Internally acetic acid allays thirst by increas- 
ing the salivary secretion, and may be used as a gargle 
(15 ms to 1 oz.) in cases where dryness of the mouth is 
a troublesome symptom. 

After prolonged use it diminishes the number of red 
blood-corpuscles and therefore its employment in obesity 
is contra-indicated As an internal refrigerant, it may be 
given in fevers, cholera, diabetes, Bright’s disease, etc. 

Acetic acid is excreted in the urine as a carbonate. 
Given in large doses it passes out unchanged. 

ACI tJM T I€ 1.0 ACETICU 

Trichloracetic Acid. (Acid. Trichloracet.). COls.OOOH 

Source.” May be prepared by the ox^ation of chloral with nitric 
acid. Contains not less than 98 p.c. of trichloracetic acid. 

Characters. — Colourless, very deliquescent crystals, or crystalline 
masses, with a characteristic pungent odour Soluble freely m water 
(9 in 1), in alcohol (90 p.c.), and m ether. Should be kept in well 
closed containers. 

Pharmacology and Therapeutics 

Trichloracetic acid is a caustic, less painful than nitric 
acid. A weak solution is useful m stimulating granulating 
surface and for washing wounds and ulcers, specially phage- 
daenic ulcers of the cheek. As a caustic the pure acid lique- 
fied with minimum of water is used in warts, and to cauterise 
venereal and other sores. Mixed with glycerin (1 in 2) it is 
used in chronic pharyngitis. It has proved successful in 
leiomyoma cutis. Growths in the bladder have been treated 
at the University Clinic, Berlin, with a freshly prepared 
solution applied directly on the surface of the growth by 
means of a catheter passed through a cystoscope. The 
solution is made by heating the crystals in a test-tube 
until they become fluid, and to each 5 c.c. of the solution is 
added 5 drops of glycerin. 20 to 30 drops being slowly 
passed through the catheter. To prevent recrystallisation 
it is placed in a glass of warm water before using. It forms 
a delicate test for albumin in urine. A few drops of satu- 
rated solution added to the urine slowly forms a white cloud 
at the junction of the two fluids. 

ACI U CIT ICUM 

Citric Acid. (Acid. Cit.). C6H807,H20 

Source.— Obtained from lemon juice, or may be prepared from 
glucose. Contains not less than 99*5 p.c. of Citric Acid. 
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Characters. — Large, colourless crystals^ or a white powder; 
slightly hygroscopic m moist air, and slightly efflorescent in dry 
air; odourless. Taste, stiongly acid. Soliible in less than 1 part of 
water, in 1.5 parts of alcohol (90 p.c.). 


will neutralise 


20 grs. of Citric Acid 7 
in 1 oz of water j 

B.P. Dose.— 5 to 30 grs. or 0*3 to 2 grms. 


28*5 grs. of Pot. Bicarb, 
24 grs. of Sod. Bicarb. 
15 grs. of Ammon. Garb. 


ACI mi TA TA ICU 

Tartaric Acid. (Acid. Tart ). C 4 H 6 O 6 

Source.— Prepared from potassium acid taitrate. Contains not 
less than 99*5 p.c. of hydrogen tartrate. 

Characters —Colourless crystals, or a white powder; odourless; 
taste, strongly acid. Solubility . — In less than one part of water, and 
in 2*5 parts of alcohol (90 p.c.). 

Incompatibles. — Salts of calcium, potassium, lead, mercury, alka- 
lies, carbonates and vegetable astringents. 

t n? 1 nentrahse 

in 1 oz. 01 water \ 

B.P. Dose —5 to 30 grs. or 0*3 to 2 grm. 

Enters into.— Pul v. Efferv. Co. 

Phaemacology akd Thbeapeutigs op Citeio Acid 
AND Taetaeic Acid 

Infernally . — These acids unite with the bases to form 
neutral salts, and when given in an effervescing form the 
liberated carbonic acid gas acts as gastric sedative, therefore 
effervescing mixtures are used to cheek nausea and vomiting. 
Because they stimulate salivary secretion, they are used as 
refrigerant drinks in the form of lemonade to allay thirst in 
fevers. 

Both citric acid and tartaric acid are used in the prepara- 
tion of effervescing draughts and mixtures. 

When added to drawn blood citric acid retards clotting 
by combining with calcium and forming a non-ionisable salt. 
Given by the mouth no such effect is observed. They are 
converted into neufcral salts in the alimentary canal and are 
oxidised after absorption, e g potassium citrate is converted 
into potassium carbonate, carbonic acid and water, thereby 
increasing the alkalinity of the plasma. 

Urine. — They are eliminated as carbonates, thereby in- 
creasing the alkalinity of the urine, except when given in 
large doses when they escape unchanged. 

ACI tJM Y OC to ICIJM 

Hydrochloric Acid. (Acid. Hydrochlor.) 

Syn.— Muriatic Acid Spirit of Salt. 

Source.— Obtained bv dissolving hydrogen chloride in water. 
Contains 32 p c w/w of HCl. 

Characters.— A colourless strongly acid liquid emitting white 
fames ; sp. gr. 1*158 to 1*168. 

Incompatibles —Lead and silver salts, alkalies and their carbo- 
nates. 


27 grs. of Pot. Bicarb. 
22 grs of Sod. Bicarb. 
15 grs. of Ammon. Carb. 
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Official Preparation 

1. Acidum Hydrochloricnm Dilutum.— Contains 10 p.c. w/w of 
hydrogen chloride. Sp. gr. 1.015 to 1 052. B.P. Dose.— 5 to 60 ms. or 
0*3 to 4 mils 

A€I UM ]^IT I€UM 

Mtric Acid. (Acid. Mt.) 

Source.— Prepared by the interaction of sulphuric acid and sodium 
nitrate; containing 70 p.c w/wofHNOg. 

Characters.— A clear, colourless, acid liquid, emitting corrosive 
fumes ; sp. gr. 1.42. 

Incompatibles.— Alkalies, alcohol, carbonates, oxides, sulphides, 
oxidisable substances, iron sulphate and acetate of lead 

Non-official Preparations 

1 Acidum Nitricum Dilutum. — 10 p c by weight of hydiogen nitrate Dose 
—5 to 20 ms 01 0*3 to 1 2 mils 

2 Acidum Nitro -hydrochloricnm Dilutum —Contains about 125 p.c. w/w 
of nitric acid and 13 5 pc w/w of hydiochloric acid Dose -5 to 20 ms. 
01 0 3 to 1 2 mils 

Pharmacology and Therapeutics 

Externally , — Being a powerful caustic, strong nitric acid 
is employed to destroy chancres, warts, hsemorrhoids, 
phagedsenio sores and the poison of venomous snakes and 
rabid dogs. Owing to the formation of nitro-derivatives of 
tyrosine it stains the skin yellow. Applied diluted (5 to 10 c.c. 
in a bowl of water) it hardens the skin and prevents exces- 
sive sweating. As a bath nitro-hydrochloric acid is useful 
in chronic hepatic congestion {see page 38). 

Internally , — Hydrochloric acid being the normal acid of 
the gastric juice aids transformation of the pepsinogen into 
pepsin and helps digestion of proteins. In the duodenum, 
acids reflexly excite the flow of pancreatic juice and govern 
the production of the hormone secretin. Since the entrance 
of secretin into the blood stream stimulates the formation 
of bile, hydrochloric acid also acts as a cholagogue. These 
acids are therefore used in gastric disorders preferably 
with nux vomica or some bitter.* As a stomachic they are 
given freely diluted before meals. In fermentative dyspepsia 
due to the absence of the antiseptic action of the gastric 
juice, and in other couditions arising from a deficiency of 
the acid, they are given after food. Given towards the 
end of gastric digestion they are useful in intestinal catarrh 
and chronic diarrhoea. They are also used to reduce the 
alkalinity of the urine in phosphatic deposits and to stimu- 
late the hepatic action. Owing to the deficiency of the 
normal gastric juice so common in pernicious anaemia, hydro- 
chloric acid has been largely used in its treatment in 20 to 

Acid. Hydrochlor. Dil, ms 15 

Sp. Chloiof. ms. 15 

Tinct Nuc Vom. ms 10 

Inf Gent Co. Rec ad oz 1 
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30 ms. doses, freely diluted. For tlie same reason it is used 
in typhoid fever. 

To avoid irritation of the throat and stomach, acids 
should he given freely diluted, and taken with a glass tube 
or quill to prevent their action on the teeth. 

Acids are contra-indicated in catarrhal conditions of the 
stomach with excessive accumulation of mucus. Prolonged 
administration in large doses even in normal individuals 
causes irritation and indigestion. 

ACI ITM P OSP O ICUM 

Phosphoric Acid. (Acid. Phosph.) 

Source —Obtained by the oxidation of phosphorus in contact 
with water. Contains 89 p.c. w/w of HaPO^. 

Characters. — A colourless, syrupy liquid ; taste and reaction acid ; 
sp gr. 1.75. lliscible with water. 

Incompatibles.— Alkalies, carbonates, ferric chloride, lead salts 
and calcium salts. 

Official Preparation 

1. Acidum Phosphoricmn Dilutum.— 10 p.c. w/w of phosphoric 
acid. B.P. Dose.— 5 to 60 ms. or 0.3 to 4 mils. 

PHAEIiLVCOLOGY AOT) THEEAPEUTIGS 

Internally.— The diluted acid is a refrigerant and gastric 
tonic. It does not derange the digestion. It makes an 
agreeable drink in diabetes and febrile diseases. By some 
it is considered serviceable in cases of hypo-phosphaturia. 
It has no virtues of free phosphorus. 

ACI PM YPOP OSP O SPM IPPTPM 

Dilute Hypophosphorus Acid. (Acid. Hypophosph, Dil.) 

Source.— May be prepared by the interaction of barium hypo- 
phosphite and dilute sulphuric acid. Contains 10 p.c. w/w of HgPO^ 

Characters. — A clear, colourless liquid ; odourless ; taste, strongly 
acid. Miscible with water, and with alcohol (90 p.c.). 

B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

Uses.— It has the same action as other acids and being a powerful 
reducing agent is added to Syrupus Ferri lodidi as a preservative. It 
is largely used in the form of hypophosphites, or as Syr. Hypo- 
phosph. Co. 

ACI PM SPPP P ICP 

Sulphuric Acid. (Acid. Sulph.) 

Source.— Obtained by the oxidation and hydration of sulphur 
dioxide. Contains not less than 95 p.c. w/w of H>SO^. 

Characters— A colourless, corrosive, oily, acid liquid, evolving 
heat when water is added. Sp. gr. 1.81. 

Incompatibles. — Alkalies and their carbonates, lead, silver, barium, 
calcium and strontium salts 

Official Preparation 

1. Acidum Sulphuricum Dilutum.— 10 p.c. Sp. gr. 1.064- to 1.073. 
The acid must be added to the water. B.P. Dose.— 5 to 60 ms. or 
0.3 to 4 mils. 
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N ON-OFPici \L Preparation 

1 Acidum Sulphuricum Aromaticum Bijn^—Eliony of F?/? jo?.— Sulphuric 
acid 70 mils, tinctuie of ginger 250 mils, sp cinnamon 16 mils, alcohol 
(90 p c ) to 1000 mils Bose —5 to 20 ms or 0 3 to 1.2 mils 

PHARMACOLOGtY and Theeapeutics 

Concentrated sulphuric acid has a strong affinity for 
■water and is a powerful irritant and caustic. Freely diluted 
it is used as a drink to allay thirst in cholera and as a 
mild haemostatic to check gastric and intestinal haemorrhage. 
It is eliminated by the kidneys and the bowels as a sulphate. 
Dilute acid or the Elixir of Vitriol is largely used in the 
treatment of diarrhoea and cholera. 

It prevents absorption of lead by forming an insoluble 
sulphate, and therefore lemonade made with sulphuric acid 
is largely used by workers in lead factories as a prophylactic 
against plumbism. 

General Pharmacolooy oe Acetic, Citric, Tartaric, 
Hydrochloric, Nitric, Phosphoric, Hypophos- 

PHOROUS, AND SULPHURIC ACLDS 

Externally , — All these acids owe their property to the 
presence of hydrogen-ion. They neutralise alkalies, have 
a strong affinity for water, and in concentrated solution 
coagulate proteins. Acid solutions check the automatic 
movement of plain muscles and diminish the height of 
contraction to electrical stimulation of the striped muscle. 
These effects on isolated organs are proportional to their 
power of dissociation, and can be checked by neutralising 
the acid by an alkali. Acids are therefore protoplasmic 
poisons. The hydrogen-ion in organic acids, e.g, citric acid, 
is less dissociable, these acids are therefore less powerful 
than the inorganic acids, where the hydrogen-ion is easily 
dissociated. 

In concentrated form acids are powerful irritants and 
caustics, and by penetrating into the skin and subcutaneous 
tissues cause severe pain and necrosis, and if extensive, 
produce symptoms of shock and collapse. Hydrochloric acid 
is less destructive, while concentrated organic acids are still 
less so, but may cause blisters and are only caustics. Dilute 
solutions, specially sulphuric acid, are local astringents and 
styptics. The organic acids freely diluted act as refri- 
gerants and anhydrotics. 

Internally, Alimentary canal.— The corrosive action 
of the concentrated acids is more marked when applied to 
a mucous surface. Thus when swallowed they cause severe 
burning and destruction of the mucous membrane of the 
mouth, oesophagus, stomach, etc., followed by severe shock, 
collapse and death. Eecovery rarely takes place, but it is 

8 
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always accompanied by contraction due to cicatrix forma- 
tion/ difficulty in deglutition and eventually death from 
inanition 

Diluted acids have a peculiar sour taste and are mild 
astringents. They soften the enamel of the teeth and 
reflexly increase salivary secretion and allay thirst In the 
stomach they neutralise free alkali and form neutral salts. 
Since pepsin acts in the presence of free acids, acids, special- 
ly hydrochloric acid, play an important part in the digestion 
of proteins Acids also act as an antiseptic The presence 
of free acid in the stomach increases pyloric peristalsis, 
closes the cardiac and opens the pyloric sphincters, while 
its presence in the duodenum causes reflex closure of the 
pylorus which does not open till the contents have been 
neutralised by the intestinal juices. Excessive acidity there- 
fore by retarding neutralisation in the duodenum delays 
opening of the pyloric sphincter and prolongs the period of 
digestion in the stomach. Acids also help the formation 
of secretin which in its turn increases pancreatic secretion. 

Blood and tissues. — Acids are rapidly absorbed and 
circulate as salts formed by neutralising the alkalies of the 
body They therefore reduce the alkalinity of the blood, 
and if the acids are absorbed in large quantities, sufficient 
to neutralise the fixed alkalies of the body, the alkalinity of 
the blood is so reduced that the animal dies of acidosis. 
This however is only possible in herbivorous animals, while 
in carnivorous animals and in man, the fixed alkalies are 
spared by the neutralisation of the acids by ammonia {see 
Acidosis). 

Kidneys. — Acids are eliminated as neutral or acid salts, 
and as a result of salt action act as diuretics. But the 
urine is rendered more acid from the formation of acid salts 
which may cause irritation of the kidney and the genito- 
urinary mucous membrane. Nitric acid is partly converted 
into ammonia and tends to increase the alkalinity of the 
blood. The organic acids, viz. acetic, citric and tartaric, 
are oxidised in the body into carbonates and make the urine 
alkaline 

Acute toxic action. — All these acids are irritant poisons. If swal- 
lowed in a concentrated form, intense burning pam extending from 
the mouth to the stomach, excoriation, and formation of grey or 
yellowish eschar in the month, severe abdominal pain and tender- 
ness, vomiting of coffee-coloured mattei containing dark clots of 
blood and shreds of mucus, constipation, or if bowels are open, 
stools dark from the admixture of blood are the prominent symptoms. 
Dyspnoea due to laiyngeal swelling, either from irritant fumes or 
from the introduction of some of the acid, is not infrequent. Collapse 
with cold perspiration soon sets in and the patient dies. 

Ai^idotes.~Ao pump. Alkalies, such as lime water, magnesia in 
a moderately diluted solution, or soap. Demulcents, as egg albumin, 
bland oils, linseed tea, etc. Morphine subcutaneously to relieve 
pain ; etc. 
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ACIDUM tACTICllM 

(Acid Lact 1 

Lactic Acid. CH3.OHOH.OOOK 

Source.— Obtained by the lactic fermentation of sugar. 

Characters.— A coloiu less, syrupy liquid; hygroscopic, inodorous; 
sp. gr 1*21. Soliihilitif— Freely m water, alcohol (90 p.c.), and ether. 

BP. Dose. — 5 to 20 ms. or 0 3 to 1*2 mils. 

PHABMACOLOCY AND THERAPEUTICS 

Externally, — The concentrated acid is corrosive and is 
used alone or in the form of a paste with kaolin to destroy 
lupus A lotion (1 pc) is used to wash abscess cavities. 
Because of its low toxicity, it is used as a mild antiseptic 
and caustic for mucous surfaces, and a 10 p c. solution is 
used as a douche in leucorrhoea; while in the form of a jelly 
or pessary containing 1 to 2 p c. of the acid with boracic 
acid it IS used as a contraceptive 

Internally , — A 10 to 50 p.c. solution in glycerin has been 
successfully applied to pharyngeal tubercles after scraping, 
the strength is slowly increased till pure acid is used. As 
a pigment or spray it is occasionally used to dissolve false 
diphtheritic membranes On the stomach it acts like 
hydrochloric acid and is often given as a gastric adjuvant in 
dyspepsia. It allays thirst in diabetes and other diseases. 
Sour butter-milk may be used as a substitute for the same 
purpose. It is considered to be a valuable intestinal disin- 
fectant, specially of the large bowel. It is useful in the 
diarrhoea of phthisis, of enteric fever, and in the green diar- 
rhoea of infants. The usual practice is to give 7^ ms. three 
times a day after food. Infants thrive better on milk to 
which lactic acid has been added in the proportion of 60 ms. 
to 1 pint. It enters the blood as a lactate, and is eliminated 
in the urine as a carbonate. 

Soured milk at one time was very popular in the treat- 
ment of diseases of the large bowel, colitis, chronic dysen- 
tery, etc., and also in the summer diarrhoea of infants. 
To be free from danger the milk used must first be sterilised 
to get rid of all contaminating and undesirable organisms. 
To this sterilised milk some reliable preparation of lactic 
acid bacilli must be added, e g, trilactin tablets or liquid 
trilactin, fermen lactyl, etc. ; the vessel containing the milk 
is then covered and allowed to stand in a warm place, or 
a thermos flask may be used. After being thus incubated 
for from six to ten hours the milk is ready for use. From 
one to three pints may be taken daily. Cream, sugar, etc., 
may be added to render the preparation more palatable. 



GEOUP III 
HEAVY METALS 

The drugs belonging to this group have many properties 
in common, but individually they have some very important 
actions and therapeutic uses of their own. For instance, 
mercury is anfisyphilitic, iron hcemaUniCy while others are 
more or less astringents and caustics. In the form of pure 
metals they have practically no action, except a mechanical 
one, but become active only when they are capable of 
dissociation into ions. Iron and mercury are the only metals 
that are used in the pure form, all others are used either as 
organic or inorganic compounds. The more completely 
dissociated the ions of the salts are the more rapid and more 
intense is the action. Thus the inorganic salts are more 
active than the organic preparations and double salts, which 
are less readily ionised. 

All the salts precipitate proteins and form albuminates 
of variable composition. In concentrated solutions the pre- 
cipitate extends into the cells and may have an irritant or 
even a caustic effect, causing the death of the tissues. They 
are therefore astringents, irritants or caustics, according 
to the strength and preparation used. As a rule the acid 
ion is more important for the local action than the metal. 
The chlorides and nitrates are dissociated most rapidly and 
are corrosives, the sulphates are dissociated less readily * 
and are less irritant, while the acetates, tartrates and 
citrates are least corrosives as they are very slowly disso- 
ciated. Of the different salts, lead and alum are astringents, 
perchloride and nitrate of mercury are irritants, and zinc, 
copper, silver are irritants or astringents according to the 
strength of the solution used 

The salts of the heavy metals are very slowly absorbed 
and slowly excreted, and are therefore more or less cumula- 
tive. Chronic poisoning by some of the metals may follow 
the repeated use for a long time even if the dose be very 
small. Mercury, however, is the only metal that is absorbed 
freely from the alimentary tract. Except mercury, excretion 
of these metals via the kidneys is less. They are mostly 
stored up in various organs, chiefly the liver, the spleen, 
the kidneys and the bone-marrow. In large doses they may 
produce nephritis. All are more or less astringents, and 
some, specially lead is constipating, while mercury is a 
pi^gative. The nervous system is sensitive to these metals. 
Disturbances^ of psychical centres, delirium, mania, peri- 
pheral neuritis, and sclerosis of the brain and cord are some 
manifestations of poisoning from heavy metals. 

Many salts of heavy metals are powerful disinfectants. 
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perchloride of mercury is however extensively used as such. 
Their action is due to the precipitation of the proteins of the 
microbes, and a specific poisonous action on the bacteria 
themselves The action of mercury is however complex ; 
the metal is first adsorbed upon the surface of the bacteria 
and then enters and kills the bacteria. It therefore takes a 
longer time to act and will produce its germicidal action 
even in low concentration provided sufficient time is given. 
Naegeli has found that some metals in infinitesimal quanti- 
ties kill alg?e, infusoria and bacteria, which has been termed 
oligodynmmc action of the drug. In practical therapeutics 
this oligodynamic action is produced by the colloidal metals. 
As these are not dissociated into ions they are not irritants, 
but the free ions present are pharmacologically active ; 
although not powerful enough to produce any local irritation 
they have a powerful bactericidal effect in very dilute 
solutions. 

Colloidal Metals. — Since the vital processes of the body 
fluids and living tissues are colloidal phenomena, it has been 
suggested that if therapeutic agents could be administered 
in colloidal form they will react with the body tissues where 
colloidal conditions prevail. A substance is said to be in 
colloidal state when its particles are sufficiently finely divided 
in sub-microscopic size as can be kept in solution without 
mechanical suspension. Colloidal solutions resemble true 
solutions in so far that the particles remain in suspension 
and do not form deposit as happens when a mechanical 
• suspension is made. The particles in colloidal solution do 
not separate out in the liquid owing to Brownian movement 
and to the electric charges which they carry. In some this 
charge is positive, but in the majority it is negative, and the 
mutual repulsion of similarly charged particles keep them in 
suspension. Colloidal metal is obtained by passing an electric 
arc between metallic wires under water, when the metal 
remains evenly and permanently distributed in the solution 
in very fine subdivision. The metal exists in non-ionisable 
form and therefore does not cause any irritation, but 
becomes active by slowly passing to the ionic form by the 
action of bacteria. They have been credited of possessing 
certain properties in common with ferments. 

The use of colloidal solutions in medicine is based on the 
fact that the minute particles remaining in solution give a 
larger surface area and therefore confer greater activity. 
Thus colloidal kaolin, owing to larger surface area, possesses 
a greater adsorptive power than ordinary kaolin. Colloidal 
metals have been extensively used as internal antiseptics in 
many forms of infections, chiefly puerperal and other septi- 
csemias, but with doubtful results Colloidal lead has been 
used in the treatment of cancer, and silver in the form of 
electrargol in septic conditions and infections. They are 
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used hypodermically and even intravenously. The injec- 
tions are followed by a rise of temperature (sometimes hy- 
per]tyrexia) and leucocytosis. Their gradual transforma- 
tion into the ionic form will elicit the typical action of the 
metal. 

The heavy metals are classified as follows: 

Class A: Antisyphilitic and antiseptic* Mercury 
Class B: Haimaunic : Iron 

Class C : Astiingents : Lead, Silver, Zinc, Copper, Alum 
Class D: Alterative: Gold 
Class E : Depilatory : Thallium 

Of these Mercury will be discussed with other Chemotherapeutic 
Agents, and Iron with Drugs Acting on the Blood. 

ASTRINGEis^T ^NIeTALS 
Lead, Silver, Zinc, Copper, Alum 

FLIM I ACETA8 

(Plumb Acet ) 

Lead Acetate. Pb{0H3 C00)2,3H20 

Syn.— Sugar of Lead. ^ 

Source.— Obtained by the interaction of lead oxide and acetic acid. 
Contains not less than 99*5 p.c. of pure lead acetate. 

Characters —Small, white, monoclinic prisms, or heavy crystalline 
masses: slightly efflorescent; odour, acetous: taste, sweet, astrm- 
gent. Soh(hihtif.—l in 2*o of water, 1 in 30 of alcohol (90 p.c.). 

Incompatihles.— Mineral and tannic acids and their salts, alkalies, 
lime water, chlorides, iodides, preparations of opium, mucilage of 
acacia, albummons fluids and hard watei. 

B P. Bose.—J to 2 grs. or 0 03 to 0 12 grm. 

Official Preparation 

1. Suppositorium Plumhi cum Opio. Syn, — Snpposttorinm Plumhi 
Co.S grs. of lead acetate and 1 gr. of opium in each. 

lil ro PLCM I SF ACETATIS F TIS 

(Liq, Plumb. Subacet Fort 1 

Strong Solution of Lead Subacetate 

Syn — Goulaid's Extract. 

Source.— Prepared by dissolving lead acetate in water, adding 
lead monoxide; filtering and washing. 

Characters.— A clear, colourless alkaline liquid, becoming turbid 
from exposure; taste, sweet, astringent ; reaction, alkaline. Sp gr. 
1 28. Contains 19 to 21*5 p.c of lead siibacetate. 

Official Preparation 

1. Liquor Plumhi Suhacetatis Bilutus. Syn,— G-oular(2^s Lotion; 
Goulard Water.~-l'2o p.c. strong liquor. 

FLFM I MOAOXI t M 

(Plumb Mciiox) 

Lead Monoxide. PbO 

Syn.— Litharge. Plumbi Oxiduni. Syn. I V.—dfw (fra- Ben g. 

Source.— Prepared by the oxidation of molten lead. 
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Characters.— Pale brick-red, or pale orang^e, heavy scales or 
powder. Sohihility.—lw dilute nitric acid, acetic acid, in warm solu- 
tions of alkali hydroxides ; almost insolable in water. 

Enters into.— The preparation of Liq Plumb. Subacet. Fort. 

Official Preparation 

1. Emplastrum Plumbi. Syn,— Diachylon or Litharge Plaster; 
Emp Plumbi Oleatis, U S.P.—A. pale yellow solid, being a crude 
oleate, palmitate, and stearate of lead. 

Non-official Preparations 

1 Pilula Plumbi cum Opio, B.P.C.— Lead acetate 40 grs , opium 6 gis., syiup 
of glucose q s foi 25 pills Dose —1 to 2 pills 

2 Lotio Picis Carbonis et Plumbi, B P.C —Solution of coal tai, 300 ms., 
stiong solution of lead subacetate, 300 ms , distilled watei, q s 20 oz 

3 Uuguentum Plumbi Oleatis, B P.C. Syn— Diachylon Ointiiieni, Hehia’s 

—Lead Plaster 50, 01 Lavendei (by weight) 1, Olive Oil (by weight) 
49, melt with heat Useful in eczema, excessive peispiiation of feet and 
sycosis 


Action and Uses op Lead Monoxide 

The oxide has desiccant properties hut it is scarcely ever 
used. Emplastrum plumbi is the basis of most of the plas- 
ters. It serves mechanically to hold the lips of to- 

gether, protects irritable surfaces, and by its pressure, helps 
the absorption of effused products or indolent enlargements. 

Pharmacology op Lead Salts 

Externally , — Lead salts have a feeble action on the un- 
broken skin, but on the denuded surface and exposed mucous 
membrane, wound and ulcer, they produce precipitation of 
discharges and form an impervious coating on the surface. 
Since the metal contained in the precipitate has no destruc- 
tive effect on the cells like mercury, it is not corrosive ; on 
the other hand it has a sedative action and allays itching. 
It coagulates the albumin of the tissues. Lead therefore 
is an astringent, antiphlogistic and local sedative. 

Internally — Insoluble lead salts have no taste, the soluble 
salts are astringent and sweetish They have the same local 
action in the mouth, stomach and intestine as on the skin, 
and are converted into an albuminate and absorbed as such. 
The unabsorbed portion is eliminated by the stool as sul- 
phide colouring it leaden black. They cause constipation 
and stop haemorrhage from the intestine The action is due 
to retardation of peristalsis and a diminution of secretion 
due to astringent action. 

Absorption and elimination.— Lead salts enter the 
blood from the alimentary canal, skin, and the respiratory 
tract. Lead enters the blood more rapidly than any other 
heavy metal except mercury, and being excreted slowly, it 
is apt to accumulate in the body. Because of its slow 
absorption, large single doses do not produce any symptoms 
of poisoning, but minute doses slowly absorbed for a pro- 
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longed period give rise to symptoms of chronic poisoning. 
The central nervous system, kidneys, liver and the bone are 
the principal organs where it is deposited. It is excreted 
slowly by the urine, bile, sweat, milk and the fmces. 

The action is best studied from cases of chronic poisoning. 

The symptoms are characteristic, and involves the nutrition and 
the condition of the blood. Loss of appetite, nausea, impaired diges- 
tion, obstinate constipation, a sweet metallic taste in the mouth, 
intestinal colic (lead colic) and formation of a 1)1116 line on the edges of the 
giinis are the early symptoms The blue colouration is due to deposit 
of lead sulphide in "the subepithelial tissue and cannot be removed 
by rubbing. This is formed when lead in ciiculation comes in 
contact with hydrogen sulphide formed by putiefaction around 
unclean and carious teeth, and does not occur if the teeth and mouth 
are kept clean. 

Lead colic may sometimes be very severe, and is due to spasm of 
the intestine. The cause of this is not definitely known, although it 
has been suggested as being the result of direct action on the plain 
muscles, like the uterus. The contractions are not co-ordinated as 
happens in peristaltic movements, but result from spasmodic contrac- 
tions of the localised circular muscles only. Therefore no purgation 
follows ; on the contrary there is severe constipation. Some however 
hold that the contraction is due to vascular spasm, and is relieved by 
amyl nitrite. 

Anmmia is common and is sometimes the only symptom. It may 
be due to malnutrition but mainly to destruction of red blood 
corpuscles, and the changes in red bone marrow are secondary to 
anaemia A very characteristic condition of the blood is the appearance 
of basophylic stippling. There is an inciease of leucoblastic cells 
with disappearance of fat, followed by gelatinous degeneration and 
atrophy. Leucocytosis is common. 

The effect on the uterine muscle is responsible for dysmenorrhoea, 
amenorrhoea, menorrhagia, and abortion m pregnant women, and for 
this reason lead plaster is often administered with criminal intent. 
Peripheral vessels become powerfully constricted resulting in arterio- 
sclerosis and high blood-pressure. This at one time was thought to 
be reflex from pain, but since it is permanent and remains after the 
subsidence of pam, which is spasmodic, it must be the result of direct 
action on the arterial muscle. In the same way the heart muscle is 
also affected although the actual amount of work done is not 
increased. 

Severe cramps of the leg next appear followed by paralysis of the 
extensors of the forearm, leading to wrist drop from chronic periphe- 
ral neuritis of the motor nerves supplying the muscles. The affected 
muscles become the seat of fatty degeneration, but it is to be noted 
that the supinator longus escapes. The paralysis may extend to other 
muscles and theie may be general paraplegia, and hemiplegia. 

Arthralgia occurs in certain percentage of patients. The symptoms 
are sudden paroxysmal attacks of violent pains, generally at nights, 
and disturbed functions of joints and groups of muscles, specially 
those of the shoulder and the flexors. These attacks resemble gout 
and are possibly due to deposition ot lead phosphate about the joints, 
or may be neuralgic, neuritic or central. 

Occasionally marked cerebral symptoms are seen leading to lead 
encephalopathy. The onset may be gradual or sudden with vertigo, 
violent headache, tinnitus, strabismus and other cerebral manifesta- 
tions like stupor, weakness and tremors. Saturnine lunacy and 
saturnine epilepsy may result from the action of the poison on the 
nervous centres. Also optic neuritis and blindness (lead amblyopia) 
This may be the sequence of albuminuric retinitis or effusion into the 
optic sheath. 
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As lead prevents excretion of urates from the blood, gouty inflam- 
mation of joints^ often ensues, specially in patients Tvith a gouty 
diathesis Chronic lead poisoning is also a common cause of granular 
kidney with all its attendant symptoms. 

Tetra-ethyl of lead is now used with petrol, but gives rise to highly 
poisonous and toxic fumes. It is freely absorbed by the lungs and 
skin. The symptoms are the same as lead. 

Treatment. — Conditions favouring calcium retention help storage 
of lead in the bones, and therefore calcium lactate, or milk (because of 
its high calcium content) should be given during the acute symptoms 
to help deposition of lead in the bone. After the acute symptoms are 
over efforts should be made to help excretion by maintaining a 
negative calcium balance by low intake of calcium, and by acid like 
phosphoric acid, or ammonium chloride. Atropine, morphine and 
nitrites to relieve colic and constipation. Potassium iodide to dissolve 
insoluble compounds of lead and magnesium sulphate to remove 
them from the system, and prevent their reabsorption after they 
have been eliminated into the intestine. Sulphur baths to help 
elimination by the skin ; lumbar puncture in encephalopathy. 

Acute toxic action. — Concentrated solutions of lead salts are 
irritant. Acute poisoning is rare, but has recently not been infre- 
quently seen on account of the use of diachylon plaster as an 
abortifacient. Abortion certainly follows its administration, but 
acute plumbism leading to jiaralysis, blindness, insanity, and death 
also sometimes occur. Burning pain in the stomach, dryness of the 
throat, thirst, vomiting, colic, constipation with slate coloured stools, 
cold sweats, cramps m the legs, collaiise; sometimes even stupor, 
coma, and convulsions aie some of the symptoms induced by the 
acetate. 

Antidotes. — Stomach-pump Zinc sulphate both as an emetic and 
antidote, followed by milk or the white of egg ; dilute sulphuric acid. 
Calcium to help storage in the bones. Sodium and magnesium 
sulphate produce insoluble sulphates and open the bowels. Morphine 
or demulcent drinks to relieve colicky pain. 

Therapeutics oe Lead Salts 

Externally — Generally speaking, lead salts are useful in 
a variety of diseases (1) To soothe irritation and control 
excessive discharge, the lotions and ointments are employed 
in inflamed, painful, weeping eczema, irritable ulcers and 
wounds. The lotion may be used in vulvitis, leucorrhcea, 
otorrhoea, etc. A lead and opium lotion * is a good seda- 
tive application to bruises, sprains and other cutaneous 
inflammations Diachylon ointment, alone or combined with 
zinc oleate or mercuric oleate ointments, makes a very effec- 
tive non-irritant application. (2) To allay irritation and 
itching, a lotion or ointment is used in pruritus pudendi (the 
cause being first removed), urticaria, etc.f 

Internally.— EOT its local astringent effects, Glycerinum 
Plumbi Subacetatis (strong solution of lead subacetate 5, 
glycerin 5, water q s ), or a gargle can be used in tonsilliti^ 
pharyngitis, etc. Lead acetate is the only salt that is used 

Tinct. Opii ms 10 Calamine d 

Liq plumb subacet. dil ms 60 aiycerin ^ i, 

Aqua ad oz 1 Liq plumb Subacet dil ad oz 20 
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internally. Its chief use is to check severe diarrhoea and 
haemorrhage from the stomach and bowels as in typhoid fever 
and tuberculosis. Pilula plumbi c. opio is a valuable pre- 
paration in such cases Lead suppository or an enema of 
acetate of lead may be employed to arrest rectal haemor- 
rhages, and as an astringent in chronic dysentery 

Recently the use of colloidal lead in the treatment of 
cancer has been suggested by Blair Bell, but the treatment 
is still in its experimental stage and is attended with great 
risk of poisoning. Moreover, great care is required in the 
preparation of the compound and regulation of the dosage. 

A GENTI NIT AS 

Silver Nitrate. (Argent. Nit ). AgNOs 

Syn.— Lunar Caustic. 

Source —Prepared by the action of nitric acid on silver. 

tabular crystals. Taste, bitter, metallic. 
ootubilittf — In 0*5 part of water. 

Incompatibles —Alkalies and their carbonates, bromides, chlorides, 
phosphates, iodides, acids (except nitric and acetic), alkaloids, and 
solutions of arsenic and tannin. 

B.P. Dose.—i to i gr. or 0.008 to 0 016 grm. 

Official Preparation 

1, Argenti Nitras Induratus. Sjjn.—Toiigltened Caustic — Greyish- 
white, or white cylindrical rods or cones Freely soluble in distilled 
water and sparmgly soluble iu alcohol (90 p.c.). Obtained by fusing 
Sliver nitrate 95 parts and potassium nitrate 5 parts and pourinsr 
into monids. 


A GENTOP OTEINUM 

Silver Protein. (Argentoprot.) 

Syn.— Argentum-Proteinicuiu Forte: Strong Protein Silver ; ‘Pro- 
targol.” 

— It is a compound of silver and protein, and may be pre- 
pared by the action of a silver compound on gelatin in the presence 
of alkali. Contains 7.5 to 8 5 p.c. of Ag. 

Characters. — A brown powder; odourless; somewhat hygroscopic, 
felowly soluble in about 2 parts ot water, forming a dark brown 
solution; almost insoluble in alcohol (90 p c.). 

1 * should be kept in well-closed container, protected from 

light, and the solution should be dispensed m amber-coloured bottles. 

Non- official Preparations 

1. Argentum CoUoidale iCiede’s) St/n -~Go2la7 gol —"MQtBMio silver in a 
colloid state Its ointment (Ai gen ColL 15. Ceia Alba 10, Adep Benz 75) is 
^sed as a. prophylactic to go7ioi I hoeal opMkalmta. Dose—^h to 2 gis or 0 03 to 
012 ginn in pills or solution. 

2 Argentum proteinicum Mite, U.S P. Si/n -AtgijroL Mild Pi ofai gin -Silver 
rendeied colloidal the presence of, or combination with, piotein Contains 
W to 25 pc of silver Dark brown oi almost black shining scales or granules. 
Very soluble in watei, but not in alcohol An excellent non-imtating appli- 
cation feu mucous membranes. In eohfis, 1 p e solution as enema For cgstitis, 
use 1 in 5000 solution. As a mild caustic 1 in 100. In ophthalmic practice as a 
prophylaciic against ophthalmia neonatorum 25 p c In gonoi i lioea as a prophy- 
lactic, 10 p c , urethral iirigation, 1 in 1000 Bowel wash, 0 1 to 1 p c 
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3 Albargin. Syn^—SiUei —Contains 15 -p.c of silvei A 0 2 pc 

solution useful as an injection in go7W)oJicea A 0,25 pc solution as a bowel 
wash in dysenteiy 

Pharmacology of Sil^hir Salts 

Externally . — Soluble silver salts unite chemically -with 
the proteins of the tissues and discharges to form albumi- 
nates, but their action does not penetrate into the deeper 
tissues and is checked by sodium chloride which changes 
it into insoluble inert silver chloride. Applied to the un- 
broken skin in the form of a stick or in concentrated solu- 
tion, it produces at first a white stain which soon turns black 
from exposure to light. The stain peels off as a dark scale 
if the application is light, or as a black slough if the 
application is prolonged. It is therefore an astringent and 
caustic. 

It is an antiseptic but as soon as it comes in contact 
with any secretion of the body or with any tissue it is 
precipitated as inert silver chloride. The antiseptic action 
IS due to its forming compound with proteins of the bacteria, 
but since it also combines with the proteins of the tissues 
there is irritation which is more marked when applied to 
delicate mucous membrane like the conjunctiva. 

The protein compounds being non-ionisable are not 
precipitated and therefore are less irritant and feebly dis- 
infectant For the same reason the colloidal compounds 
are not corrosives nor irritants or astringents. They have 
no antiseptic action even after prolonged application, the 
antiseptic action depending upon the ionic concentration 
of the different compounds. 

Internally . — In the mouth and stomach silver acts as 
an astringent. It has no astringent effect in the intestine 
as it is precipitated as silver chloride in the stomach and 
reduced to metallic silver in the intestine. Moderately 
large doses cause gastro-enteritis with collapse and death. 
Silver is not absorbed in sufficient quantity to produce any 
general effect, but if the administration i§ prolonged it is 
absorbed in very minute quantities, and the granules are 
deposited in the various parts of the body, chiefly the mouth 
and the gums, producing dark blue discoloration resembling 
lead poisoning. It causes a slate blue discoloration of the 
skin from deposition of the compound in all tissues of the 
skin except the rete Malpighi! This pigmentation or 
argyria is almost permanent. The same discoloration is 
also noticed in the conjunctiva from prolonged application 
of silver compounds and deposition of silver albuminate 
in the sub-epithelial tissue. The colouring sometimes spreads 
to the cornea when the vision is interfered with. This 
condition is known as argyrosis of the conjunctiva, and 
may be removed by the injection, after preliminary anses- 
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thesia, of a solution of 12 p.c. sodium thiosulpliate and 2 
parts of a 2 p.c. solution of potassium ferrocyanide, with a 
fine platinum needle subconjunctivally. 

Elimination. — Silver is excreted with the feces as sul- 
phide staining it dark brown, and by the intestinal secretion 
and bile. A portion is deposited in the kidneys and the liver. 

Toxic action.— When given in poisonous doses the only symptoms 
produced are those of gastro-enteritis with vomiting and purging, 
extreme prostration, collapse and death. When given to animals 
the chief symptoms are those of central nervous system. They are 
paralysis of the vasomotor centre with fall of blood-pressure, distur- 
bances of respiration and finally paralysis of the respiratory centre, 
general convulsion followed by paralysis beginning in the lower 
extremities. The heart is little affected ; in fact it continues to beat 
even after the stoppage of respiration. 

Antidotes. — In acute poisoning from accidental causes, mucila- 
ginous drinks, such as thick gruefi should be immediately given to 
envelope the caustic ; this should be followed by an emetic or stomach 
syphon. Common salt is the chemical antidote. White of egg, milk 
and water, and other demulcents may be given freely. 

TheejlPeutics of Silver Salts 

ExtemaJhj . — Silver nitrate may be applied to exuberant 
granulations, callous, indolent ulcers, fistufe, chancres, etc., 
because of its limited caustic and after-stimulating effects 
on them. It is a valuable caustic for post-mortem wounds, 
but not a reliable one for bites by poisonous snakes and 
rabid animals, as its action does not penetrate into the 
deeper layers. It arrests bleeding from leech-bites. 

Eye and nose — A solution of silver nitrate (5 to 10 grs. 
in 1 oz.) is useful in granular conjunctivitis and ophthalmia 
neonatorum. As a preventive against ophthalmia neona- 
torum, both nitrate (1 to 2p c.) and argentoprotein are largely 
used, the latter up to 10 p c. solution. The conjunctiva must 
fi.rst be rendered anaesthetic by means of cocaine. The silver 
solution is then applied with a camel-hair brush, and the 
excess of caustic afterwards neutralised by irrigation with 
normal saline solution A weaker solution (1 to 4 grs. in 1 oz.) 
may be used as a collyrium in purulent conjunctivitis A 
weak solution makes a valuable irrigation in rhinitis. Both 
protargol* and argyrol may be used in conjunctivitis as 
eye-drops ; the former in strengths of 2 to 20 p.c., while the 
latter 25 p.c. A 10 p.c. ointment of argyrol may also be used. 

Genitals. — Solid caustic is still used for cauterising 
granular or ulcerated os and cervix. A strong solution may 
be injected into or painted within the womb in endometritis 
or endocervicitis. A weaker solution (1 to 2 grs in 1 oz.) 
makes an effective injection in gonorrhoea, leucorrhoea and 

Aigentopiot. gis 10-20 

Aqua dest. ad oz. 1 

Eye diop m conjunctivitis. 
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pruritus pudendi due to leucorrhcea. Irrigation (1 in 1000 
to 10,000) has been successfully used in many cases of 
gonorrhoea. Injections of protargol (1 in 500 or more) or 
argyrol are also useful. A 2 to 5 p.c. solution may be used 
to cauterise chancres and indolent ulcers. Being opaque to 
X-rays, collargol (20 p.c. solution) is injected into the ureter 
and renal pelvis for diagnostic purposes. 

Internally. Alimentary canal. — Unhealthy or chronic 
ulcers in the mouth quickly heal after being touched with 
mitigated caustic. A solution (10 to 20 grs. in 1 oz ) is an 
excellent application for sore throat, acute or chronic, 
pharyngitis, follicular tonsillitis, and tubercular and other 
ulcerations of the larynx.* 

It has been used in chronic diarrhoea, vomiting and in 
gastric ulcer without much benefit. As an enema (10 grs. to 
1 pt.), it has been successfully employed in chronic dysentery 
and ulcerations of the bowel. Albargin 1 to 2 grains to 1 oz. 
makes an excellent bowel wash in cases of chronic bacillary 
dysentery and in colitic conditions. It should be used after 
a preliminary washing of the bowel with plain warm water. 

Nervous system. — Silver was formerly largely used in 
many nervous diseases, specially epilepsy, but it is doubtful 
if any silver actually reaches the central nervous system, and 
the clinical experience has been disappointing. Moreover 
the unpleasant symptoms of argyria are the chief barrier to 
its use, and on this account nitrate of silver is now very 
rarely used by neurologists. 

Caution.— To avoid argyria, the use of the drug must be suspended 
as soon as a dark line is noticed on the edges of the gums which may 
be removed by a course of acid tartrate ot potassium, or potassium 
iodide. But perfect restoration to the normal does not occur. Its 
administration must be stopped for two weeks after two months^ use, 
however small the dose may be. The use of hexamine has given 
good results in some cases. 

Silver stains on linen can be removed by washing with a solution 
of potassium cyanide 3 gms., iodine 0 3 gm., and water 30 c.c. The 
stain on the skin may be removed (1) by potassium cyanide solution, 
but the part must be well washed afterwards, (2) by covering the 
skin with solution of iodine and then waship^ with a solution of 
sodium thiosulphate, or (3) by washing with corrosive sublimate 
(10 p.c.) solution. 

Prescribing hints.— Silver salts are given in pills after 
food, but if their local action on the stomach is desired they 
should be given on an empty stomach, preferably in solution. 
For application to the skin, a solution of the nitrate in 
nitrous ether is the best, as it does not run in drops and is a 
stronger preparation than the aqueous solution. The ordinary 
silver preparations have been largely replaced by strong 
and mild argentoproteins and colloidal preparations. 

Aigent nit. gis 15 

Aqua dest. ad oz 1 

Paint for sore throat, tonsillitis, etc 
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V zrsTci c LORI rat 

Zinc Chloride. (Zinc. Chlorid.). ZnGh 

Source. — Obtained by the interaction of zinc and hydrochloric acid. 
Contains zinc, equivalent to not less than 95 p.c of ZnClj 

Characters. — Coloiiiless, opaque, deliquescent rods or masses, or in 
granular powder ; powerfully caustic. ~ln less than 1 part 

of watei, in about 1*5 parts of alcohol (90 p.c.), and in 2 parts of 
glycerin. Watery solution is acid to litmus. 

Phaeiiacolooy axd Theeapeutics of Zinc Ohloeide 

The chloride is a powerful caustic characterised by its 
property of burning deeply and not spreading sideways like 
caustic potash. It is also painless Therefore it has been 
used to destroy exposed tooth pulp in carious teeth, wart, 
condyloma and lupus. In dilute solutions (1 in 10 of water) 
it forms a good stimulating application for ulcers failing to 
heal from want of vitality It may also be used as a disin- 
fectant for washing out cavities and wounds with putrid 
discharge A weak solution (1 to 2 grs. to 1 pint) forms a 
useful injection for gonorrhcBa. 

It is the principal ingredient of Burnett’s Disinfecting 
Fluid, a well-known household disinfectant for cleaning 
utensils in the sick room of fever patients ; it quickly per- 
meates or disintegrates all organic matter with which it 
comes in contact. The chief objection to its use is that it is 
highly poisonous, and being devoid of any smell or colour it 
may be taken accidentally. The chloride is highly corrosive 
and poisonous and should never be given internally. 

ZXSCl AS 

Zinc Sulphate. (Zinc. Sulph.). ZnS04,7H20 

Syn.— White Vitriol. 

Source. — By the interaction of zinc and sulphuric acid. Contains 
not less than 99.5 p.c. and not more than the equivalent of 101 p.c. 
of zinc sulphate 

Characters.— Colourless, transparent crystals, with a strong metal- 
lic styptic taste Odourless. Soluble in less than 1 part of water. 

Incomp atihles. — Alkalies and their carbonates, lime-water, lead 
acetate, silver nitrate, vegetable infusions, and milk. 

B.P. Bose.-l to 3 grs. or 0*06 to 0*2 grm. ; 10 to 30 grs. or 0*6 
to 2 grm. as emetic. 


Official Preparation 

1. Unguentum Zinci Oleatis -Zinc Oleate 50 p.c. 

ZliVCI STEA AS 
Zinc Stearate. (Zinc. Stear.) 

, Sonrce.-Prepared by the interaction of a soluble zinc salt and 
sodium salt ot stearic acid of commerce. Consists 
chiefly of zinc stearate with variable proportions of zinc nalrdtSe 
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Characters.— A light, white, impalpable amorphous powder, free 
from grittiness ; odour, characteristic. Insoluble in water, m alcohol 
(90 p.o.), and in ether. 

Non-official Preparations 

1 . Zmci Carbonas, — A white, tasteless, inodoioas insoluble powdei 

2 Calamina Syn—Pfepmed Calamine.— -Pi epa^ied by calcining native 
caibonate of zinc and reducing it to an impalpable powdei and suitably 
coloured with non oxide A pale, pinkish powdei, without grittiness 

3 Lotio Calammae -Piepaied calamine 3 oz , zinc oxide 1 oz., glyceiin 
1 oz , lose water to 20 oz In eczema, and to conceal acne spots on the face. 

4 Zinci Phenolsulphonas Syn—Zinc Siilphocaiholate trans- 
paient, effioiescent ciystals. Soluble, 1 in 2 of watei As an injection in 

gonoirhoea to 1 oz ) 

ZINCI OXIBIIM 

(Zinc, Oxid ) 

Zinc Oxide. ZnO 


Syn.— Chinese White. 

Source.— -Obtained from metallic zinc by combustion in air. Con- 
tains not less than 99 p c. of zinc oxide. 

Characters.— A soft, white or nearly white, tasteless and amor- 
phous powder, becoming pale-yellow when heated. Insoluble in 
water. Soluble in solutions of sodium hydroxide and dilute mineral 
acids. 

BP. Dose.— 5 to 10 grs. or 0 3 to 0-6 grm. 

Official Preparations 

^1, nyif piftr>tiTm Zmci Qxidi^ Sim. —Zin c 0intment r^6 p.c. 

2. pStar~2Jinci Oxidi Coinposita.'''^^t.--Zmc Paste, Lassar^s 
paste . — Zinc oxide 25 p^ c. 

3 Gelatinum Zmci Syn. — Unna’s Paste.— Zinc oxide 15 p.c. 

Pharmacology of Sulphate, Oxide and 
Stearate of Zinc 

Externally . — The insoluble salts like the oxide, the car- 
bonate and the stearate are mild antiseptic and astringents, 
and are used as local sedatives. Their action resembles 
lead and silver salts, i e. they precipitate the proteins in the 
discharges and in the tissues 

Infernally . — The sulpha.te has a metallic taste and acts as 
an emetic like copper but less irl-itating, though quite effec- 
tive and prompt, and not followed hy any depression. In 
large doses it is a powerful gastro-intestinal irritant caus- 
ing vomiting, purging, abdominal pain and collapse. The 
oxide and the carbonate are less irritant to the stomach, but 
their prolonged use causes dyspepsia and constipation, and 
occasionally diarrhoea. 

Zinc is eliminated by the stool, and in smaller amount by 
the bile and the urine. It is absorbed and stored up in the 
liver and to a less extent in the spleen, the kidneys, and the 
thyroid. 

Little is known of its systemic effect. After prolonged 
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use the symptoms closely resemble plumbism. In zinc mines 
of Silesia the workers suffer from obstinate catarrh of the 
respiratory tract, catarrh of the throat and constriction of 
the chest, a metallic taste in the mouth, gastro-intestinal 
irritation, general cachexia, cramps, lassitude and joint pains. 
Intermittent attacks of fever, known as brass founder's ague, 
sometimes occur from constant inhalation of the fumes. 
Some obscure nervous symptoms have been attributed to it. 
It depresses the central nervous system, the heart, and the 
muscles. 

Therapeutics oe Sulphate, Oxide and Stearate of Zinc 

Externally.— The sulphate (2 grs. to 1 oz. of water) forms 
an excellent and stimulating application for wounds and 
ulcers, and as an astringent injection in gonorrhoea, leucor- 
rhoB5v^ptitis, etc. It is used as an eye lotion in conjuncti- 
vitisj^rovided there is no ulceration of the cornea. 

^ As a mild astringent and sedative the oxide is used as a 
dusting powder mixed with talc powder or as an ointment 
or paste in various skin affections of children. As it lessens 
secretion ALis used as a drying application in eczema and 
intertrigo! f * 

InternaTTy . — The sulphate is used internally as an emetic 
in cases of poisoning. The oxide has been used in hysteria 
and epilepsy, and with belladonna to check the night sweats 
of phthisis; possibly it is of little value in these cases. 

CUP I SUUF AS 

(Cupr Sulpli.) 

Copper Sulphate. CuS04,5H20 

Syn.— Blue Vitriol: Blue Stone. Syn. I Y.—Tutm. Beng., Hind. 

Source.— Obtained by the action of sulphuric acid on copper. 
Contains not less than 98.o p.o., and not more than the eouivalent 
of 101 p.c. of Copper Sulphate. 

Characters.— In blue tnclinic prisms, or a blue crystalline powder. 
Soluhility.—l in 3 of cold water, almost insoluble in alcohol (90 p.o.). 

Incompatibles.— Alkalies and their carbonates, lime water, mineral 
salts (except sulphates), iodides, and many vegetable astrino-ents. 

B.P. Dose.— 4 to 2 grs. oi 0*016 to 0*12 grm.; 5 to 10 grs. or 0.3 
to 0*6 grm. as an emetic. 

Nox-official Preparations 


1 Lapis Divinus. S^n~Cuj)7Zim —Powdered copper salphate^ 

potassium nitrate and alum, of each equal parts melted in a poicelain dish, 
add camphoi 1 and alum 1 , fuse. 2 grs in 1 oz of distilled water makes a good 
eye-wash 

2. Unguentum Capri Oleatis, B.P.C.— Coppei oleate 12*5; yellow soft paraffin 
87 5, melt and mix An excellent antiseptic and parasiticide Useful in 
hard and horny icazts and cnr ys. 



Calamm. 
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01. Ohv. 


gr. 120 
gr 120 
oz. 1 


Aq. Calcis oz. 1 


grs 4 
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Pharmacology 

Externally . — Copper sulphate has no action on the un- 
broken skin, but is a caustic when applied to a raw surface 
or a delicate mucous membrane, such as that of the conjunc- 
tiva. In dilute solutions it constricts local blood-vessels and 
it is therefore a local astringent It is an antiseptic and 
in dilutions of 1 in 1,000,000 of distilled water, 1 in 50,000 of 
tap water, and 1 in 1,000 of sea water kills B. typhosus in 
two hours. The presence of organic matter still further 
reduces this action. It is highly poisonous to algae, fungi 
and protozoa. It is however not a reliable bactericide^ 
though fairly efficacious for the bacilli of the colon group. 

Internally. Gastro-intestinal tract. — In small doses cop- 
per has a harsh metallic taste, and acts as an astringent^ 
and in large doses (5 to 10 grs ), as an emetic like zinc sul- 
phate. Emesis is caused by its action on the stomach, when 
it is expelled out and no further effect is observed. If it 
fails to induce vomiting the stomach must be quickly 
emptied, otherwise gastro-enteritis may result with symptoms 
of acute corrosive poisoning, causing abdominal pain, vomit- 
ing, tenesmus and violent diarrhoea. As a rule large single 
doses do not cause any harm as they are rapidly removed by 
vomiting. 

Absorption and elimination.— Copper is absorbed with 
difficulty in minute quantities, either when given by the 
mouth or from wounds and other mucous surfaces, and is 
stored up in the liver, spleen and kidneys. It is eliminated 
almost entirely by the faeces, also by the bile, urine, saliva 
and sweat. 

Copper in minute quantities is present in the mammalian 
tissue, and is supposed to aid iron in the formation of haemo- 
globin in young animals (Hart and Steenbock). It has been 
shown that a combination of copper and iron improves 
induced anaemia more quickly than when iron is administered 
alone. It does not help absorption or storage of iron and 
does not enter into the formation of haemoglobin, but is said 
to act as a catalytic agent in its formation. It is normally 
present in the food, specially vegetable food, and enters into 
a firm compound with chlorophyll. 

Acute toxic action. — This is rare. In large doses copper salts pro- 
duce violent gastro-intestinal irritation, causing vomiting sometimes 
of bluish colour, metallic taste in the mouth, abdominal pain and 
symptoms of gastro-enteritis. Death may occur from cardiac and 
respiratory failure. 

Antidotes — Emetics or stomach pump if there is no free vomiting; 
white of egg, milk or demulcent drinks ; yellow prussiate of potas- 
sium, followed by opium and a warm poultice over the stomach. 

Chronic toxic action. — Workers in copper or brass may suffer from 
anaemia, headache, debility, emaciation, indigestion tremors, laryn- 
geal and pharyngeal catarrh, occasional haemoptysis,^ salivation, a 
green line at the bases of the teeth and occasional colic, in short a 
condition not unlike that of lead poisoning. 

9 
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Therapeutics 

Externally . — Copper sulphate in the form of sticks is used 
to destroy exhuberant granulations, and as a lotion (2 to 
4 grs. to 1 oz.) to stimulate indolent ulcers. Being not so 
strong as silver nitrate, it causes less pain when applied to 
granular lids and to the edges of the eyelids in tinea tarsi. 
It is largely used in the form of lapis divinus. TJng. cuprse 
oleatis is an excellent remedy for ringworm. 

It has also been used to sterilise water infected with 
typhoid bacillus, but the proportion of copper is greater 
than required to kill algfe. In strengths of 1 in 2 to 10 
millions it removes algse and other vegetable growths from 
the water. 

Internally .— rarely used internally, but has been 
recommended in i to 1 gr doses in actinomycosis and sporo- 
trichosis. For its emetic action, it is occasionally used in 
narcotic poisoning in 1 p.c. solution. It is a valuable antidote 
in poisoning by phosphorus ; here it acts not only as an emetic, 
but forms insoluble copper phosphide which is not absorbed. 
3 grs. of copper sulphate should be given every few minutes 
until vomiting is induced and then a saline laxative. 

AliUM IX 

Alum. (Alum.) 

Syn. — Alumen Purificatum. 

Syn. l.'V.—Fatkiri, Beng. Fifkiri, Hind. 

Sources — Obtained by the combination of aluminium sulphate 
with potassium sulphate, and contains not less than 99 5 p.c. of potash 
alum ; or by the combination of aluminium sulphate with ammonium 
sulphate, and contains not less than 99.5 p.c. of ammonia alum. 

Characters. — Colourless, transparent, crystalline masses, or a white 
powder; taste, sweetish and astringent. Melts when heated and 
loses water of crystallisation and forms anhydrous salt. Very soluble 
in water ; insoluble in alcohol (90 p.c.) ; freely soluble in glycerin. 

B.P. Dose. — 5 to 10 grs. or 0.3 to 0.6 grm. 


Official Prepaeatiox 

1. Glycerinmn Aluminis.— 13 p.c. potash alum. B.P. Dose.— 30 to 
60 ms, or 3 to 4 mils. 

Nox-official Preparatioxs axd Allied Derivatives 
1. CoUyrto Aluminis, B.P.C.-Alum, 10 O., distilled water to 1000 mils 
2 Gargarisma Aluminis, B P C. Syn —Aliwi Gargle —Glycerin of alum 125 
mils , acid infusion of roses q s 1000 mils 

3. ^ Alumini Aceto-Tartras Syn —A7soL— In shining masses, soluble in water. 
Astrmgent and antiseptic 1 oi 2 p c. solution as gaigle, lotion or douche 
4 Alu m i n n Hydroxidum.— Prepared by precipitating solution of alum with 
sodiuna carbonate White, bulk 5 % amorphous powder. Odourless and taste- 
less. Insoluble in water. Dose-h to 10 grs or 0 3 to 0.6 grms. Colloidal 
aluminium hydroxide tablets are sold under the name of Alocol Useful in 
fiatulence, kyperactdify, peptic tilcer, etc 

Pharmacology 

Externally.— Alum has no action on the unbroken skin . 
but coagnlates the albumin of discharges and tissues. It 
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therefore forms a covering on ulcers and sores, and arrests 
bleeding. Hence, it is a valuable local astringent and 
laemostatic. Dried alum is a mild caustic because it abs- 
tracts water. 

Internally.-— Alum is a local astringent to the mouth and 
throat, imparting an astringent taste, and a feeling of 
dryness to the throat. In small doses (3 to 4 grs.) it has the 
same astringent action on the stomach and intestine as on 
the raw skin, producing constipation. Its haemostatic action 
is entirely local. In 30 to 60 grs doses it causes vomiting 
by directly stimulating the peripheral nerves of the stomach, 
and in still larger doses it is a gastro-intestinal irritant 
causing vomiting and purging. Very little is absorbed, so that 
no symptoms of poisoning are elicited even after prolonged 
use. The small amount absorbed is stored in the liver, 
kidney, etc , and slowly eliminated in the bile and urine. 
When injected per rectum, it kills thread worms. 

Elimination. — Alum is probably absorbed into the blood 
as an albuminate, and has no remote action on the tissues 
in medicinal doses. It is chiefly eliminated with the faeces 
and partly by the skin, bile and kidneys. 

Therapeutics 

Externally. Skin. — In the form of powder or in a concen- 
trated solution, it stops bleeding from leech bites, wounds, 
and superficial cuts. A weak solution of alum and borax 
(1 p.c. of each) checks the discharge of weeping eczema. 

Nose. — Its solution makes a useful collunarium in ozeena. 
Powdered alum either sniffed up or blown in by means of a 
paper funnel, or its lotion (10 grs. in 1 oz.) injected into the 
nostrils, arrests epistaxis. 

Eyes — Alum makes a useful collyrium (4 to 8 grs. in 
1 oz.) for ordinary or purulent conjunctivitis. 

Genitals —It makes a capital wash (60 grs. in 1 pint) for 
vulvitis of children, if the parts are frequently irrigated and 
a piece of lint soaked in the lotion is left in situ. It also 
relieves pruritus. A douche (10 grs. to 1 oz.) removes 
leucorrhoea, checks slight hsemorrhage from patulous os after 
abortion or delivery. A weak solution (3 grs. in 1 oz.) is 
successfully employed in gonorrhoea as an injection. 

Internally. Mouth. — Alum is commonly used as a denti- 
frice in ulcerated and spongy gums. A solution (5 to 10 grs. 
in 1 oz.) is a useful gargle in sore throat, elongated uvula, 
tonsillitis, salivation, and aphthous and ulcerative stomatitis, 
but Glycerinum Aluminis is a better application in these 
cases. In the form of a spray, alum may be employed in 
hoarseness and chronic coughs. 

Stomach and intestine. — As an astringent, alum is used 
in chronic diarrhoea and as a local heemostatic in gastro- 
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intestinal haemorrhage. Alum-whey obtained by curdling 
1 pint of milk with 120 grs. of alum may be given with benefit 
in enteric and other diarrhoeas. In 30 gr. doses frequently 
repeated, it is of special value in lead poisoning and relieves 
colic by precipitating lead salts as insoluble lead sulphates. 

KAOIillVlJM 

Kaolin, (Kaolin.) 

Source.— A native aliimininm silicate, powdered and freed from 
gnttj’' particles by elntriation. 

Characters. — A soft whitish powder, insoluble in water, and in 
mineral acids. 

B.P. Dose. — 4 to 2 oz, or 15 to 60 grm. 

Official Preparation 

1, Cataplasma Kaolini. Syn, — Kaolin PowZ^ice.— Should be kept 
in well closed containers. 

Non-official Preparations 

1 Unguentum. Kaolini, B P C. Sijn —Kaolin J/ass.— AVliite soft paraffin 50, 
iiaid paiaffin 25, melt, and add kaolin 25 , stir until cold An emollient applica- 
tion to abraded suifaces, and a useful excipient for silver niti ate, potassium 
peimanganate, and bichiomate pills 

2 Emulsio Paraffmi Liquidi et Kaolini, B.P C— Liquid paiaffin, 5 oz , 
powdeied acacia, 300 gis. , tragacanth powder, 37^ gis , kaolin 33/4 oz , chloro- 
form water q.s. 20 oz Dose.— V to 2 oz 01 15 to 60 mils 

Uses 

Besides its use as an excipient in the preparation of pill 
masses, specially for substances which contain oxidising 
agents, kaolin can be employed as a dusting powder in inter- 
trigo, weeping eczema, etc. The cataplasma forms a valuable 
poultice in relieving deep-seated inflammation, and may be 
applied hot on a piece of thick cloth or lint in pleurisy 
pneumonia, pericarditis, inflamed joints, hepatitis, etc., 
where it gives much relief. It should be changed every 
twelve to twenty-four hours, and kept in place with a ban- 
dage. 

Infernally — Kaolin has two important actions, vts, — (1) 
forms a coating on the intestinal wall thus protects it from 
irritating particles and digestive juices and reduces peris- 
talsis; (2) adsorbs poisons and bacterial toxins. For its 
former effect it is used in diarrhoea and ulcerative colitis, 
while for the latter in cholera, dysentery, etc. The usual 
practice is to mix 100 grm. in 250 c c. of water, half a pint 
of this is given every half hour for the first twelve hours, 
and several glasses are taken during the next twelve hours. 
Being a very efdcient adsorbent, colloidal kaolin (Osmo 
Kaolin) is extensively used for adsorption of bacteria and 
toxins from the intestine thus preventing their absorption. 
Kaolin has no direct disinfecting action on the intestine. 
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Alterative 

Gold 

AU I JET 80D1I C TO IDtIM 

( Not official ) 

Source and Characters —A mixtuie of equal paits of anhydious gold 
chloride and anhydious sodium chloride Oiange-yellow powder. Odouiless 
Taste, saline, metallic Veiy soluble in watei Yields 50 p c gold 

Dose — ‘/3o to Vi 2 gi 01 0 002 to 0 005 gim 

Nok-official Preparation 

1 Liquor Auri et Arsenii Brominatus, B P C.—Contains V 24 gr. aisenious 
anhydride and 1/32 gi gold tiibiomide in 10 ms. Dose— 5 to 10 ms or 0 3 
to 0 6 mil 


AIJRI ET SOMI THIOSEEP AS 

( Not official ) 


Syn — Sanoci j^sin , Ciisalbin 

Characters. -A double thiosulphate of gold and sodium Solid, snow-white 
substance in long needle-like ciystals fieely soluble m watei Solution 
neuti al. 

Dose— Vs to 15 grs. 01 0 025 to 1 gi*m in 10 cc of distilled water at 
mteivals of 3 to 4 days intravenously 

SO ITM AT OT I ATATE 

( IS ot official ) 


Syn,- Myocrisin. 

A piepaiation containing 50 p.c. gold. 

Dose— 0 01 gm initial dose, inci eased gradually to 0 05, 0.1 and 0.2 grm m 
3 to 10 injections 

N B —An interval of 4 to 6 weeks should be allowed after one course. 

Action and Uses 

G-old in different torms has been used empirically in diverse 
'Conditions. It rs much less poisonous than other heavy metals, 
although its^ salts when given in toxic doses produce vomiting and 
purging Given intravenously it acts like arsenic, and produces 
a fall of blood pressure by dilating the mesenteric vessels It is 
said to help absorption of pathological connective tissues. In 
combination with arsenic it has been used in tertiary syphilis, and 
with bromides in epilepsy. It is used in neurasthenia, but any 
benefit that may follow its use is possibly mental. 

The chief interest of gold at the present time centres on its 
supposed value in tuberculosis and Moellgaard introduced it in the 
form of sanocrysin. How it acts is not clearly understood and it has 
been suggested that it penetrates the lipoid covering of the bacilli 
which it kills. It is also possible that it stimulates phagocytosis of 
the reticiilo-endothelial tissues. It has no marked effect on tubercle 
bacilli m vitro, and Moellgaard claimed that it has a direct bacteri- 
cidal effect in the animal body, but this view has been discarded. It 
has been suggested that it acts as a catalytic agent and brings about 
the acceleration of slow spontaneous healing processes by stimu- 
lating the activity of the reHculo-endothelial system. The injections 
are often followed by some reaction, such as albuminuria, fever, 
exanthemata, loss of weisht and intestinal disturbances. There may 
also be some focal reaction. These symptoms are likely to occur 
when an injection is given while the patient still shows a febrile 
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reaction from the previous injection or when the patient is febrile 
before the first injection is given. They are probably due to an 
overdosage. Knud Secher believes that the reactions are due to 
liberation of toxins. He therefore bases his initial dosage on the 
assumption that in “open cases’’ the toxins can be excreted by the 
air passages and therefore larger doses are permissible, while in 
‘‘closed cases” smaller doses are indicated because the toxins having 
no outlet, pass into the blood stream. An intravenous injection of 
antitoxic serum prevents the appearance of these symptorns and 
makes the treatment with sanocrysin more safe. This serum is pre- 
pared by injecting calves with tubercle bacillus killed by heat, and 
with tuberculin. The serum ot horses injected with diaplyte (defat- 
ted tubercle vaccine) gives better results. 

Althongh it is too early to properly assess its value as a remedy 
for pulmonary tuberculosis, the reports of the Medical Research 
Council are favourable. Under its use the tubercle bacillus disappears 
in early cases and there is diminution of sputum, cough and pyrexia. 
The first report records 2 deaths directly caused by sanocrysin out of 
30 cases Early cases certainly improve but the results are not so 
favourable in advanced cases. The regulation of the dose is an im- 
portant factor and if not carefully done will make the condition 
worse. 

Like other heavy metals sanocrysin produces cumulative effects 
when given in large doses, or at frequent intervals. 

In the form of myocrism gold is extensively used in the Continent 
in rheumatoid arthritis It is given intramuscularly, commencing 
with doses of 0.01 grm. and then slowly working up to 0.2 grm. in 8 
to 10 injections, and a total of 2 grm. forms a course. An interval of 
4 to 6 weeks is given before starting another course. Generally two 
to three courses are required. 

Combined ionisation and gold treatment has given very favour- 
able results in lupus, and its action has been explained as an indirect 
one, of the nature of a regressive influence on the pathological tissue 
and upon the altered blood vessels. In lupus erythematosus, sano- 
crysin has been used with good results. The initial dose is 0.001 
grm. gradually increased to 0.05 grm. It is given once a week intra- 
venously. 

Excretion.— About 50 p.c. of the metal is eliminated by the kidneys 
and partly by the intestine. Part is retained in the liver and muscle 
for a long time. 

Ordinary symptoms of overdosage are: fever, malaise, albumi- 
nuria, stomatitis, vomiting, diarrhoea, erythema, exfoliative derma- 
titis and focal reactions in the disease under treatment. Sometimes 
nervous complications are observed. They are : mental agitation ^ 
depression j apprehension^ and fear of some unknown calamity; 
insomnia; excessive flushing and sweating; fatigue: twitchings of 
muscles of trunk and limb and a choking feeling in the throat.* 
Sodium thiosulphate relieves these symptoms. 

Mode of administration. — The usual dose of sanocrysin for Indian 
patients is smaller, and the initial course should be as follows:— 
0*05, 0.1,0.2,0.3,0.5,0.65, 0.75 and 1 0 grm. The maximum dose is seldom 
required. The optimum dose should be repeated till a total of 4 to 5 
grm. has been given. In weak and febrile patients it is better to begin 
with 0 025 grm. (| gr.). The usual method of administration is ihe^ 
intravenous route, once a week, and a 5 p.c. solution being almost 
isotonic with blood should be used. For intramuscular injection a 
8 p.c. solution in sterile water, or a 5 p.c. oily suspension is prefer- 
able, as this is less liable to cause local irritation. Oily preparations 
are better and safer since they can be administered intramuscularly, 
and the toxic effects and other reactions are much less. Moreover 


*H Hughes Jones, British Medical Journal^ Jan 9, 1937 
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the absorption being s1o\f the effects are prolonged. An all-glass 
syringe with a platinum needle should be used as the drug acts on 
steel. The injection should be given in the morning by choice and 
the patient kept in bed during the course of treatment. Examine the 
urine daily for albumin and hast and make a note of the temperature 
for any febrile reaction. It should never be given subcutaneously. 

Indications for the use of sanocrysin have been summarised by 
G. Gregory Kayne as follows — * 

(1) Recent lesions (i.e. those associated with symptoms of not 
more than three to four months’ duration) of the exudative type (show- 
ing fluff y-edged soft X-ray shadows) When cavitation is present 
it may be used, but artificial pneumothorax should be done. 

(2) Recent exudative lesion occurring in association with old stand- 
ing disease, 

(3) In patients in whom suggestive shadows are found in routine 
examinations in the absence of definite clinical evidence of activity. 

Solganal. — Di-sodium salt of 4-sulphomethlylamino-2-auromer- 
caprobenzol-l-sulphonic acid. Contains 36*5 p.c. of gold. In tubercu- 
losis, Dose, — 0 005 to 0*5 grm. intravenously to be given once or 
twice a week according to reaction. The dose to be cautiously 
increased. 

Solganal-B is solution, and Solganal B Oleosum is oily suspension, 
of aurothioglucose, for intramuscular and subcutaneous use. The 
initial dose for Indian patients should not be more than one-fourth of 
the minimum dose recommended, and if this is not followed by any 
febrile reaction then the dose may be increased by the same amount 
with each subsequent injection. Unless the dose is carefully regulated 
it may cause severe reaction and make the condition worse. Dose, 
—0*005 to 0*5 grm 


Depilatory 

Thallium 

THALLII ACETAS — Prepaied by neutralising an aqueous solution of 
Thallous Hydroxide with acetic acid In colourless needles, or in white crys- 
talline powder, soluble in water 

Bose.-O 008 gira. per kilogram of body weight (oi Vas gi. per pound) 

Action and Uses 

Thallium salts produce no immediate effects on animals beyond 
causing some relaxation of the plain muscles, but a fow days later 
(generally a fortnight) cause shedding of the hair in all animals. 
Its chief use is as a depilatory in cases of ringworm of the scalp, 
when the hair becomes brittle in a week^s time and falls off withm 
the next week, and the hair starts to grow in about the same time. 
It IS generally administered in tablets or sweetened aqueous solution, 
and since children tolerate it better its use is confined to children 
under ten years of age. As a rule one dose is sufficient and the 
drug is not repeated within a period of three months. 

Since the drug is apt to produce toxic symptoms it should be used 
with extreme caution, and the dose should be well regulated Large 
doses will cause shedding of hair from all parts of the body inner- 
vated by the sympathetic. Toxic symptoms are vomitmg, diarrhoea, 
stomatitis, albuminuria, joint pains confined to lower limbs, peri- 
pheral neuritis, delirium and collapse. Remember that the margin of 
safety between the epilation dose and the toxic dose is very low, 
and it should not be used when there is albuminuria or any general 
constitutional disease. 

Treatment of poisoning.— Stomach wash or an emetic followed by 
a purgative. In acute cases dextrose intravenously. Caffeine or 
adrenaline to overcome shock, and sodium iodide (5 to 15 grs. daily) 

♦Proceedings of the EoyaJ Society of Medtctne, Vol xxviii No. 11. 
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to convert the toxic soluble thallium salts into almost insoluble 
iodides. Sodium thiosulphate (5 to 15 grs. daily) intiavenously to 
promote gradual elimination. Childien should receive proportion- 
ately smaller doses. 

GEOTJP IV: METALLOIDS 

Bismuth, Arsenic, Antimony, Chromnmi, Phosphorus 
Bismuth, Arsenic and Antimony will be discussed with othei Chemotheia* 
peutic Agents 


CH OMII T lOXIDUM 

Chromium Trioxide. (Chrom. Triox.) 

Syn — Acidum Chioinicum , Chiomic Anhydride 

Source —Obtained by the interaction of sulphuric acid and potassium 
dichi ornate Contains not less than 95 p c CiOa 

Characters.-Baik-ied, aciculai ciystals, oi daik-biown masses. No odour, 
deliquescent and coiiosive, Freehj sohihle in water and in ether 

Liable to cause combustion oi explosion when in contact with 
alcohol, ethei, glyceiin and othei oiganic substances 

Pharmacology 

Externally. —It is a powerful oxidising agent, destroying the lower 
organisms, and is therefore a deodorant and disinfectant. It is power- 
fully hygroscopic and takes up water from moist tissues and oxidises 
organic substances, and acts as a caustic. * 

Therapeutics 

Externallif .—hicixiov acidi chromici (25 p c. solution) is used for 
destroying warts. It should be applied with a pointed glass rod, the 
adjacent parts being protected by a plaster or ointment, and a piece 
of wet lint kept ready to absorb any superfluous acid. A weak lotion 
(1 in 40 or more) is useful for ulcerated gums and foul sores. A 3 per 
cent, solution checks perspiration of the feet. 

Chromic acid solution does not burn or stain linen, and is a delicate 
test for albumin in the urine. 

P OSP O PS 

Phosphorus. (Not Official) 

Source —A solid non-metallic element, obtained from calcium phosphate 

Characters— A semi-tiansparent, wax-like solid, emitting white vapours 
and IS luminous in the daik , ignites m the air. Sohihihty in water ; 
soluble 1 in 25 of chloiofoim, 1 in 350 of alcohol (90 p c.), 1 in 80 of olive oil and of 
ether ; 2 m 1 of caibon disulphide, 1 in 60 of oil of turpentine. 

Dose — i/ioo to ^23 gr or 0.0006 to 0 0025 giun 

Non-opficial Preparations 

1. Pilula Phosphori, B.P C.— Each pill contains i/ioo gr of phosphorus 
Dose . — 1 to 4 pills 

2. Liquor Phosphori Co , B.P C. Syn —Tinct. FhosphoH Co.— Phosphorus 2 
grm , chloioform 175 mil., dehydrated alcohol to 1000 mil Fose.—Z to 12 ms or 

0 2to0 8miL 

3 Calcn Hypophosphis.— A white, crystalline peaily salt Taste, bitter, 
nauseous. Soluble 1 in S of water Dose.—S to 10 gis or 0 2 to 0 6 G. 

4. Syrupus Calcii Hypophosphitis, B.P C.— Contains 1 gr per 1 dz Dose — 

1 to 4 drs or 4 to 16 mils 

5. Calcii Glycerophosphas.— A calcium salt of glyceiophosphoiic acid. 
A fine, white, hygroscopic odourless powdei Dose -3 to 10 gis oi 0 2to 

0.6 a. 



PHOSPHOEUS 


137 


6 Fern Glycerophosphas.— i)ose —1 to 5 gis. oi 0 06 to 0 3 G 

7, Sodii Glycerophosphas.— —5 to 10 gis or 0 3 to 0 6 G. 

8 Syrupus Glycerophosphatum Compositns, B P C —Contains Vso gi of 
strychnine, Vh gi cal. glyceiophosph , about Va gi. each of potassium, sodium 
and mag glyceiophosph, and about i/s gi each of non glyceiophosph and 
caffeine in 1 di Dose.—i to 2 dis or 4 to 8 mils 

Pharmacology 

Phosphorus is an important constituent of the body and forms 
about 0.7 p.c. of the body weight. It exists in the bone as phosphate 
of calcium and magnesium, and as soluble phosphate ions in the 
blood and other fluids, and as nuclein, lecithin and phosphatides in 
the tissues and x^lasma. As a therapeutic agent its value is limited, 
although it has a specially interesting physiological action As a 
poison it is important. 

Stomach and liver. — In moderate doses it causes nausea and 
vomxtmg. The epithelial cells ot the stomach and intestine undergo 
fatty changes giving rise to abdominal pain, vomiting and diarrhoea ; 
the vomited matter having a garlic odour. These symptoms do not 
uppear immediately aftet administration^ hut are delayed for hours 
and days. The liver is affected earlv causing fatty changes, and 
becomes enlarged, painful and tender. Jaundice is a marked symptom 
and IS due to the cells being infiltrated with fat which pi ess on the 
bile capillaries and occlude them. 

Blood.— Phosphorus is absorbed in the small intestine and circu- 
lates as such. Jn therapeutic doses it increases the number of red 
blood corpuscles, although it was formerly believed to have a des- 
tructive action on the red blood cells. It has however no such action 
even m severe poisoning It retards coagulation of the blood due to 
destruction of fibrinogen or fibrin ferment, or to the formation of 
peptone bodies from protein destruction. This factor and the fatty 
degeneration of the endothelial tissue of the capillaries account for 
haemorrhage in poisoning. 

Bones. — When continued long in such minute doses as not to affect 
the stomach or liver, it has a specific action on the bone. There is an 
increased osseous deposit and the long bones become more dense at 
the expense of the cancellous tissue. Instead of the porous bone 
tissue filled with red marrow there develops from the epiphysis line 
a dense, hard substance of the same nature as that forms on the 
outer shell on the diaphysis. Phosphorus therefore stimulates growth 
of bones, i.e. there is an excess of anabolic over the kataboiic processes 
in the metabolism of bony tissue The bone-marrow in chronic 
poisoning becomes hyperaemic, the fat cells disappear and theleuco- 
blastio cells increase. 

Metabolism.— In small doses continued long phosphorus stimulates 
metabolic processes and helps growth and fornaation of new tissue. 
The destructive effects are observed in chronic poisoning, or as a 
secondary process after a single large dose. The mam symptoms are 
characterised by increased tissue destruction with distuibances of 
synthesis, oxidation and dissociation. Less fat but more carbohy- 
drate and protein are broken up, though imperfectly, and the excre- 
tion of nitrogenous metabolites, vi^. amino acids, leucin, tyrosin and 
peptone like bodies is increased. The excretion of urea is not 
increased, on the contrary may be diminished, but there is an excess 
■of ammonia which enters the blood to neutralise acidosis formed by 
the production of lactic acid and other organic acids as a result of 
incomplete oxidation of fat, glycogen, etc. The respiratory intei^ 
change is diminished and oxygen consumption and carbonic acid 
excretion is reduced. The cause of this diminished oxygen intake is 
not definitely settled, although it has been suggested that phosphorus 
Tenders the cells less capable of utilising oxygen. 

Fatty infiltration occurs in almost all oigans of the body, that oi 
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the liver being most extensive. Another important effect is the 
change in the carbohydrate metabolism with disappearance of 
glycogen from the liver The increased^ excretion of nitrogen has 
been regarded as the result of this effect since the body draws on the 
protein to make up the deficiency of the carbohydrate. Moreover^ 
the emptiness of glycogen of the liver leads to mobilisation of the 
fats to supply the want, and since the liver cannot utilise the fat 
completely it is deposited in xhe cells of this organ. 

Absorption and elimination. — Absorption is slow and occurs from 
the intestine^ and to some extent by the lungs when inhaled. The 
systemic effects are therefore delayed several days. As it is soluble- 
in oily substances, presence of oil and fats in the intestine favours 
absorption. A portion is oxidised to phosphoric acid and some 
phosphorus is excreted by the lungs and urine. 

Acute toxic action. — Acute poisoning may occur fiom swallowing rat-paste 
01 lucifei match-lie ads Besides gastro-enteiitis already described, there is 
considerable piostration and occasionally collapse and death Generally these 
symptoms come on in a mild foim, and the patient does well for a few days 
Then, aftei an interval, jaundice is noticed, with a tender, enlaiged liver The 
jaundice soon deepens , vomiting, which maybe luminous, and purging of dark- 
coloured blood set in , tempeiatme fiist uses and then falls , the pulse becomes 
weak and rapid , the skin cold and clammy , and the urine scanty, high-coloui ed 
and albuminous Husculai twitchings, convulsions or coma supeiwene, tei mina- 
tmg m death Aboition fiequently follows possibly due to degeneration of the 
blood vessels Fatty degeneration of the liver, with general ecchymosis and 
hsemoirhages aie the common P M appeal ances 

Antidotes.-Stomach-pump, or emetics , copper sulphate is the appiopiiate 
emetic It should be given m 3 gr. doses eveiy 10 minutes till vomiting takes 
place, and then 1 gr. eveiy quarter of an houi as an antidote as it oxidises the 
phosphorus and envelops the globules with a coating of reduced copper or 
forms copper phosphide which letards absoi*ption The stomach should be 
washed out with a02 p c solution of potassium permanganate which converts 
phosphoius into phosphonc acid Ozonized oil of turpentine was used foimer- 
ly but has been found to be of no value Alkalies may be given aftei wards to 
neutralise acidosis, and demulcent dunks Avoid fats, butter and oils which 
dissolve phosphorus 

Chronic toxic action.— Chi onic poisoning is laie, anA occurs only %n those- 
WQihmen who aie exposed to the fumes of phosphoius Gastio-enteritis, fatty 
degeneiation, necrosis of the jaw, geneial tuberculosis aiethe pi eminent symp- 
toms Phosphoius fumes attack the bone thiough caucus teeth or spongy 
gums, but this effect is not pioduced by its internal use 

Therapeutics 

As a nervine tonic, the hypophosphites and the glycerophosphates 
have been given in nervous exhaustion, over-taxation of the brain 
from prolonged strain and overwork, but as they pass unchanged 
through the system and can be almost entirely recovered from the 
urine, they can famish no phosphorus to the nerve tissue. They are- 
used largely in wasting diseases like phthisis, and in clonic bron- 
chitis, but wath doubtful results. Phosphorus has been given m 
affections dependent on malnutrition^, such as aneemia, leucocythsemiay 
with occasional success. Dr. Kussowitz, obtained very good results 
in the rickets of children, the dose being gr- P^r chem for a 

child weighing 12 lbs. It is no doubt useful in ununited fractures, 
specially during pregnancy, and in osteomalacia. But the use of 
phosphorus in these conditions has been given up in favour of cod- 
liver oil, vitamin D, ultra-violet rays, and sunlight. 
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DEIJGS ACTING ON THE NEEYOUS SYSTEM 

By the nervous system we mean the brain, the bulb, the 
cord, the nerves, both sensory and motor, and the various 
ganglia. The highest motor and sensory centres as well as 
those of volition, intellect, emotion, etc., are contained in 
the cerebral convolutions, while the simple automatic and 
reflex centres are in the basal ganglia, cerebellum, medulla 
and cord. All nerve centres are connected with one another 
by nerve filaments called collaterals, for co-ordination of im- 
pulses. The cerebral or highest centres are not only excitable 
or capable of being brought into action by afi'erent impulses,, 
but also possess an inherent power of spontaneously originat- 
ing impulses themselves. Their action is therefore both reflec- 
tive and spontaneous. To the pharmacologist this reflective 
or reflex action is important. It is effected by (1) an afferent 
sensory nerve ; (2) reflex centre ; and (3) an efferent motor 
or secretory nerve. An impression excited by an irritant 
on the skin or other structures of the body is conducted 
through an afferent nerve via the posterior root ganglion^ 
to the spinal cord, where it produces certain protoplasmic 
disturbance, resulting in a force, which either remains there 
as potential energy, or is conveyed by a different tract — 
efferent nerve — to perform some specific action either in the 
muscle, viscera, or the blood vessels. This process is spoken 
of as reflex action. This sensory stimulus instead of being 
reflected from the cord may be conveyed by the sensory 
tracts to the sensory area of the brain, where it will be 
perceived as an impression either of pain, heat or cold, and 
so forth, to be felt at the seat of stimulus, and then lead to 
volitional conveyance of impulse in the form of movement^ 
etc. It will be observed that although the stimulus 
originates in the skin or other structures, it is perceived as 
a sensation in the brain. Thus an impression which is 
peripheral in origin becomes a sensation which is cerebral,, 
and the result may or may not be volitional. 

In considering the action of drugs on the nervous system 
we find that some affect one centre, while others another ; a 
few influence the lower centres only ; others centres for 
emotion and intelligence ; and lastly some alter the nervous 
mechanism of different viscera. 

Drugs acting on the nervous system may be classified as 
follows : — 

Class A* Dmgs acting on the brain 

1 Intoxicant Alcohol 

2 G-eneral anaesthetics and narcotics Chloroform, Ether, Ethylene, Nitrons. 

Oxide, Ethyl Chloride, Vinyl Ether, Cycloprop aine 
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3 Hypnotics and naicotics Opium, Cannabis Indica, Bromides, Chlor^ 
Hydras, Chlorbutol, Butyl-cbloral Hydras, Paraldehyde, Sulp^nal, 
Methylsulpbonal, Barbitone, Soluble Barbitone, Carbromalum, Pb^o- 
barbitone, Soluble Phenobarbitone, Nembutal, Amytal, Sodium Amytal, 
Evipan, Sodium Evipan, Urethane, Hyoscine Hydrobromide 

Class B . Drugs acting on the cord 
1 Convulsant Strychnine 
Class C Dings acting on the autonomic system 

1 Drugs stimulating the pal asympathetic endings Pilocarpine, Physostig- 

mine, Acetyl-choline, Muscarine 

2 DiUgs depressing the parasympathetic endings Belladonna, Hyoscyamus, 

Stramonium ^ « t. ^ 

3 Dings stimulating the sympathetic endings Adrenaline, Ephedrme, Ergo- 

toxine 1 small doses), Tyramme 

4 Drags depiessing the sympathetic endings Ergotoxine (large doses), 

Ergotamine, Apo codeine 

Class D Drugs acting on the motoi neive-endmgs and the ganglia 
Curare, Nicotme, Gelsemium, Conium, Lobeline 

Class E Drugs depiessing the sensoiy nerve-endings 

Cocame, Procaine Hydrochloride, Orthocaine, Benzocaine, Amylocaine 
Hydrochloride, Percame, Hydrocyanic Acid, Urea Quinine 

Class F Drugs stimulating the sensoiy nerve-endings 
See Counter-irritants 


Class A: Drugs acting on the Brain 

The structure of the brain being more complicated, our 
knowledge of the pharmacology of this organ is obscure. 
Although we can influence the functions of the brain more 
rapidly, yet we cannot localise the action of drugs, nor the 
exact manner by which they produce the different symptoms. 
It has, however, been found that they follow certain laws 
while acting on the brain ; they are: — 

(a) The law of dissolution. — This was flrst described by 
Jackson, and consists of the progressive action of a drug on 
the nerve centres in the reverse order of their development 
in animal life, i.e. those that are the highest and developed 
last are affected first, and then the next to highest, and so 
on, until the lowest ones are affected. Thus alcohol para- 
lyses the highest centres as those of will, intellect, etc., then 
those of the muscles, as is evidenced by staggering gait, and 
lastly those of the heart and respiration. 

(h) The law of primary stimulation and subsequent depres- 
sion. — This is well illustrated by the action of a drug which 
in small doses stimulates certain functions, and in large 
doses depresses them, e g. chloroform. 

The different nerve cells react differently to drugs. Thus 
the functional activity of the brain is influenced by a special 
group of drugs ; of these some like caffeine, atropine, cam- 
phor, cocaine, alcohol, chloroform, etc., excite the brain and 
are called cerebral stimulants. In certain instances the 
excitement is of a disorderly nature accompanied by inco- 
herence and delirium, and the drugs so acting are known as 
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deliriants^ e g. atropine ; while others produce mirthful and 
comfortable feelings, when they are called exhilarants. eg. 
camphor, cannabis indica. Another set of drugs depresses 
the activity of the brain and these are known under different 
names according to the nature of their action, viz. — hypnotics 
narcotics, general anaesthetics Alcohol, ether and chloro- 
form produce a certain amount of excitement at the begin- 
ning, and subsequently according to the quantity used, al- 
cohol produces intoxication and narcosis, chloroform and 
ether produce loss of conscmisness with general ancestJiesia ; 
and opium, cannabis indica, chloral hydras, etc., act as 
hypnotics or narcotics 

Others again show a selective action on certain parts 
of the central nervous system. For instance, morphine while 
stimulating the cardiac vagus centre depresses the respira- 
tory centre ; apomorphine acts chiefly on the vomiting centre ; 
caffeine and cocaine stimulate the psychic centre ; atropine 
and camphor the motor centre ; and quite a large number of 
drugs act on the vital medullary centres. Another group of 
drugs produces very little effect on the brain but influences 
the activities of the spinal cord or the different nerve-endings. 

1. Intoxicant 

AL€ LEY ATU 

Dehydrated Alcohol. (Alcoh. Dehyd ) 

Syn— Absolute Alcohol ; Dehydrated Ethanol, U.S.P, 

Source.— Obtained by the removal of water from alcohol (95 p.c.), 
and subsequent distillation. Sp, gr. 0 7936 to 0.7967. Contains not less 
than 99*4 p.c v/v or 99 p.c. w/w of C^HgO. 

AEC OL 

(Alcoh ) 

Alcohol (95 p.c.) 

Source. — A mixture of ethyl alcohol and water, obtained by the 
distillation of fermented saccharine liquids. Contains not more 
than 95 2 p.c. v/v or 92 7 p.c. w/w, and not less than 94*7 p.c. v/v or 
92*0 p.c. w/w of CaHgO 

Characters. — A colourless, transparent, mobile and volatile liquid, 
with a characteristic spirituous odour. Taste, burning. Burns with 
a blue smokeless flame 

SPI ITUS T TIiATUS IN UST lALIS 

(Sp Meth Indust.) 

Industrial Methylated Spirit 

Source. — A mixture made by a legally authorised methylator, of 19 
volumes alcohol (95 p c.) with 1 volume ot approved wood naphtha, 
and is of the quality known as ‘66 O.P. Industrial Methylated Spirits.^ 

Characters.— Similar to those of alcohol (95 p.c.), but having in 
addition the odour of wood naphtha. 

Official Diluted Alcohols 

1. Alcohol (90 p.c ). Syn.—Becfified Spirit.— Dilute 948 mils of 
alcohol (95 p.c.) to one litre with distilled water. 
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2. Mcohol (80 p.c.).— Dilute 842 mils of alcohol (95 p.c.) to one 
litre with distilled water. 

3. Alcohol (70 p.c.).— Dilute 737 mils of alcohol (95 p.c.) to one 
litre with distilled water. 

4. Mcohol (60 p.c.) — Dilute 632 mils of alcohol (95 p.c ) to one 
litre with distilled water. 

5. Alcohol (50 p.c.). —Dilute 526 mils of alcohol (95 p.c.) to one 
litre w’ith distilled water. 

6. Alcohol (45 p.c.).— Dilute 474 mils of alcohol (95 p.c.) to one 
litre with distilled water. 

7 Alcohol (25 p.c.). — Dilute 263 mils of alcohol (95 p.c.) to one 
litre with distilled water. 

8. Alcohol (20 p.c ). — Dilute 210 mils of alcohol (95 p.c.) to one 
litre with distilled water. 

Note.— On mixing alcohol and water contraction of volume and 
rise of temperature occur. 

The following is the list of wines, showinglthe amount of absolute 
alcohol by weight 

Spiritus Frumenti (Whisky) 40 p.c. v/v of alcohol. 

Rum, Gin, and strong Liqueurs, about 51 to 59 p.c. 

Hocks, Burgundy, about 9 to 13 p.c. 

Spiritus Vini Gallici (Brandy) 40 to 50 p.c. 

Sherry, Port, Madeira, about 18 to 22 p.c. 

Champagne, about 10 to 13 p.c. 

Claret, 8 to 12 p.c. 

Cider, 6 to 13 p.c 

Ale and Porter, about 3 to 7 p.c. 

Beer, 2 5 to 3*5 p.o. 

Koumiss and Ginger Beer, about 1 to 3 p.c. 

Pharmacology of Alcohol 

Externally.— ^ Alcohol has a great affinity for water, it co- 
agulates protein and irritates and destroys cells. It is there- 
fore a protoplasnuc poison. It is an antiseptic, and it has 
been found that in the preparation of alcoholic liquors the 
activity of yeast is retarded when the strength of alcohol 
reaches 10 p.c. and completely stopped when it reaches 15 
p.c. When applied to the skin it evaporates quickly pro- 
ducing a sensation of cold which is more marked when used 
diluted with water. On the other hand if the evaporation is 
checked, or if it is rubbed in, it abstracts water from the 
skin and renders the skin drier and harder. When applied 
in sufficient concentration (60 to 80 p.c.) it dilates the local 
blood vessels, produces a feeling of warmth, and renders 
the skin red, thus acting as a local rubefacient and coun- 
ter-irritant. 

Undiluted alcohol has the same action on 
the mouth as on the skin, viz. it coagulates the protein and 
abstracts water^and acts as a local irritant. It stimulates 
the nerves of taste and cahses a reflex flow of saliva, and 
oxcites the psychic secretion of gastric juice. 

Stomach and intestine.— The action of alcohol on the 
stomach maybe considered from three points of view : (a) its 
chemical effect on the stomach contents, (5) its effects on the 
stomach functions, and (c) its effects on the coats of the 
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Btomach. While it is true that undiluted whisky or brandy 
will precipitate proteins of food and possibly pepsin, and 
also interfere with the process of digestion, moderate quan- 
tities of diluted alcohol (below 20 p.c ) have only a negligible 
action on the chemical process of digestion. Wines and 
malt liqueurs, owing to the presence of organic acid and 
colloidal constituents, if taken in large quantities, have a 
deleterious effect on digestion. In the same way red wines, 
owing to the presence of tannin, retard digestive process 
by precipitating proteins more than white wines. 

In weak solutions, below the strength of 10 p.c., 
alcohol has practically no effect on the stomach wall beyond 
dilating the vessels and causing a sense of warmth, but in 
large and repeated doses, or in concentrated solutions, it 
irritates the mucous membrane, increases the secretion of 
mucus, and retards the secretion of gastric juice. If this 
process is continued over long periods, as in chronic alco- 
holics, gastric follicles atrophy and dyspepsia becomes 
permanent. 

In moderate strengths and taken with food or after food, 
it tends to promote digestion by direct stimulation of the 
fundus of the stomach, causing an abundant secretion of 
gastric juice. If taken with bitters before food it increases 
the appetite juice, although a small quantity will often 
produce manifestations of intoxication. Apart from this 
effect alcohol appears to have a specific action on the secre- 
tion after absorption. As regards motor activity alcohol in 
weak solutions (10 p.c.) has very little effect if any. 

A moderate dose of strong alcohol, e.g. whisky or brandy, 
on reaching the stomach, at once reflexly stimulates the 
heart, raises the blood pressure, quickens the pulse and 
increases the respiratory movements. Since it causes dila- 
tation of the vessels, specially of the skin, and increases the 
functional activity of different organs, alcohol is regarded 
as a general stimulant. But, as will be seen later, these 
effects are not dependent upon a direct stimulation of the 
nerve centres, but are purely reflex phenomena and indirect 
result of inco-ordination. Irritation of the mucous mem- 
brane, emotional excitement and increased movement are 
responsible for the acceleration of the heart. 

In the intestine alcohol is so much diluted by the time it 
passes the pylorus that it exerts very little effect there. 
After an excessive amount some reaches the duodenum and 
acts as an irritant. Brandy has a reputation among the lay 
public as an astringent in diarrhooa. 0 wing to increased forma- 
tion of secretin pancreatic secretion is very largely increased 
whether alcohol is given by the mouth or per rectum. 

Liver. — After absorption alcohol passes directly to the 
liver through the portal circulation, where it affects the 
hepatic cells producing inflammation. It may disappear in a 
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fe'sv days if no more alcohol is taken, but if long continued, 
it establishes permanent changes in the liver leading to 
cirrhosis or fatty degeneration, or both. Moderate amounts 
as a rule are siifhciently diluted by the portal blood, but 
excessive drinking surcharges the portal blood with alcohol. 

Food value of alcohol. — The question whether alcohol is 
a food has been much discussed, and the chief point is 
whether it can be regarded as a protein sparer. Proteins 
contribute to the formation and repair of tissues ; carbo- 
hydrates and fats are sources of heat and energy. Since 
alcohol does not contain any nitrogen, it cannot replace 
protein and therefore has no power to build tissues. Since 
about 90 p.c. of alcohol taken disappears in the body and is 
converted into COg and water, alcohol by virtue of the 
chemical energy thus liberated can replace carbohydrates 
and fats in the diet, and in this sense is a non-nitrogenous 
food. Moreover it does not require more energy for absorp- 
tion than other foods. But when taken with other foods it 
economises the use of fat and carbohydrate, which in their 
turn are stored in the body, the carbohydrate as glycogen, 
and fat in the tissues. As alcohol does not require digestion 
it is in a sense superior to other foods. 

Although it cannot replace protein, alcohol will, under 
certain conditions, spare the protein in the same way as 
fat. It has been experimentally shown (Eosemann and 
Neumann) that on an ordinary diet the nitrogen equilibrium 
is maintained at a constant level, but if part of fat is 
withheld from the same diet, nitrogen excretion increases, 
showing destruction of protein, i.e. proteins are being 
drawn upon to supply the energy required in place of fat. 
If, however, an amount of alcohol chemically equivalent 
to the omitted fat is added to the diet, nitrogen equilibrium 
again becomes established. It is thus evident that alcohol 
is able to spare protein in the same way as the fat, and 
can thus prevent tissue waste. Alcohol therefore may be 
regarded as a food in the sense that it will, when given with 
other foods, replace carbohydrate and fat for a short time 
and would supply energy and spare protein and prevent 
tissue waste. But the value of alcohol as a food is limited 
because the supply of energy is fixed and cannot be adjusted 
according to the needs of the body, nor can it be increased 
to meet sudden emergency, because it cannot be stored in 
the body like fat or carbohydrate as reserve. 

Nervous system —In moderate doses, the action of alcohol 
on the nervous system is that of apparent stimulation which 
is soon followed, according to the quantity used, by that of 
sleep and coma. In small doses it produces a feeling of 
mental and physical well-being. Imagination becomes 
brighter, feelings elevated, intellect clearer (highest functions 
of the brain), senses more acute, bodily activity more pre- 
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dominant, and some of the lower appetites sharpened. If the 
dose is increased, judgment fails while the imagination, 
emotion, and power of speech are still excited, then the 
imagination and will power give way. If indulgence is 
continued further, symptoms of acute alcohol poisoning 
appear so that the mental balance is lost He talks, laughs, 
sings or cries without restraint, but gradually he loses control 
over these functions also, thus the speech becomes thick, 
incoherent and at last suspended. The muscles next get 
affected, at first the delicate movements, such as writing, 
playing on the piano, etc , are abolished. But if the dose is 
very large there is complete insensibility, narcosis, muscular 
relaxation with involuntary passage of urine and stool and 
subnormal temperature. The breathing becomes stertorous 
with cyanosis, finally the patient dies from respiratory 
paralysis. It will be seen that in its progressive action 
either of stimulation or of depression it follows the law of 
dissolution {see page 140). But the explanation of these 
effects is not very clear. Binz and his followers maintain 
that alcohol first stimulates the nerve cells in the central 
nervous system and subsequently depresses them, and we 
have already noticed that in small doses it stimulates the 
higher functions of the brain which functions are subse- 
quently depressed by larger doses The other view is that 
of Schmiedeberg. He holds that alcohol acts as a narcotic 
from the very commencement and the symptoms of stimu- 
lation are the effect of the depressant action on certain 
higher cerebral functions which normally exert a controlling 
influence, vi^. the will and self-restraint. This latter view 
seems to have more supporters and is generally accepted. 

Observations have shown that when alcohol is taken with- 
out any exhilarating company many of the manifestations 
are not elicited. In fact the effects depend upon the nature 
of the environment and on the inherent mentality of the 
individual, and would produce quite diverse symptoms on 
different persons and different effects on the same individual 
under different conditions. Owing to a certain degree of 
freedom from restraint, the person will be talkative, boister- 
ous, sentimental or melancholic according to the individual 
peculiarities. 

Circulation. — The reflex effect of alcohol in stimulating 
the circulation and respiration has already been mentioned. 
But its action after absorption is uncertain and depends on 
several factors, viz. the dose and concentration, the mode of 
administration and the condition of the individual. After 
absorption the vessels of the skin dilate giving rise to a 
feeling of warmth but those of the internal organs, specially 
of the splanchnic area, constrict so that it allows more blood 
to pass through the vital organs chiefly the heart and the 
central nervous system, and causes a rise of blood pressure. 

10 
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The normal heart muscle is not affected in small doses, but 
when exhausted it may be stimulated. During the stage of 
intoxication the pulse is accelerated due to excitement. 
The output of the heart, the force and amplitude of the pulse, 
and the circulation in general are more or less improved. 
When large doses are taken, the stimulant effect is followed 
by depression with fall of pressure due to dilatation of the 
splanchnic vessels replacing the constriction of the first 
stage. It should be noted that the heart which is stimulated 
at first is more exhausted than before after the temporary 
effect has passed off'. Large doses do not stimulate the 
heart at all, in fact the heart is paralysed both reflexly and 
after absorption. 

Respiration. — We have already observed that the medul- 
lary centres are affected last, in fact, respiration, though it 
becomes stertorous, does not stop even after the patient has 
become completely unconscious and all the reflexes are 
abolished. The respiratory centre is stimulated reflexly 
from the stomach before absorption however, but whether 
the centre is stimulated after absorption has been the subject 
of much controversy, and it is generally agreed that although 
the centre is not stimulated to any marked degree in small 
doses it is not depressed except after large doses and that 
even as a late symptom of poisoning. In fevers and diseases 
of the lungs like pneumonia, the respiration is slowed and 
steadied not from any direct action on the centre but through 
its narcotic effect it lessens excitability and anxiety and 
appreciation of distress. 

Muscular system.— It was formerly believed that alcohol 
increases the physical power for more work, but later obser- 
vations have shown that it is not so, although in the begin- 
ning the muscular strength increases through increased 
circulation in the nervous system. This is soon followed by 
diminution of working power, so that the total amount of 
work done is less. 

Alcohol is taken after severe muscular work not for any 
stimulant effect, but for its depressing effect on the nervous 
system, which gives a feeling of comfort and well-being 
while forgetting fatigue. In fact observations made with 
ergograph have shown that muscular work is not increased 
but it lessens the appreciation of fatigue so that the workers 
think that they have done more work, or perhaps owing to 
this fact may do more work, not from increased capacity but 
from lessened appreciation of tiredness. 

Skin and kidneys.— Alcohol is a mild diaphoretic due 
partly to the dilatation of the skin vessels and partly to its 
effect on the sweat glands. This dilatation gives rise to a 
feeling of comfort and heat. Alcohol therefore is a mild 
antipyretic and is used to promote sweating after an ex- 
posure to cold to avert the onset of catarrhal infection. 
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But the diaphoresis depends on the renal excretion and in 
cold climates instead of diaphoresis there is diuresis, and 
the large quantity of water taken with alcohol is excreted 
by the kidneys. There is also some dilatation of the renal 
vessels. If alcohol is taken in large amounts a portion is 
excreted in the urine unchanged. Gm has a greater diuretic 
effect than other spirits. Prolonged use produces changes 
in the renal cells and may give rise to chronic nephritis. 

It should however be noted that after very large quan- 
tities of alcohol the dilatation of the cutaneous vessels may 
proceed to such an extent that death may follow from exces- 
sive radiation of heat, though the drinker may feel a sense 
of temporary warmth in the beginning, if his vessels were 
contracted previously from cold air. 

Temperature — Alcohol acts as a mild antipyretic, by 
increasing the heat loss {a) from dilatation of the cutaneous 
blood vessels thereby producing increased perspiration and 
radiation, although it causes a subjective feeling of warmth; 
and in larger doses (6) by acting on the heat regulating 
centre which is rendered less sensitive. It is therefore 
harmful to take alcohol during exposure to cold, for although 
there is a subjective sensation of warmth it lessens the 
power of the body to conserve heat. 

Tolerance — Long continued use produces tolerance so 
that a patient can take quite a laige dose without showing 
any of the symptoms of intoxication. To these persons it is 
necessary to use large doses to produce the desired effect. 
Two factors are concerned in the production of tolerance, 
viz. capacity of the tissue to oxidise alcohol as soon as it is 
absorbed, and that the brain reacts less than normally. 

Absorption and elimination.— Taken by the mouth about 
25 p.c is absorbed by the stomach, the rest is passed into 
the intestine to be completely absorbed and no alcohol 
reaches the colon It is broken down entirely in the body, 
only from 2 to 10 p.c. being excreted by the breath, skin and 
urine. Mellanby has shown that it appears in the blood within 
five minutes after administration by the mouth, and that 
it reaches highest concentration within an hour and a half. 

It is generally believed that a concentration of 0.2 to 
0.4 p.c in the blood or urine implies moderate intoxication, 
over 0.4 p.c. marked intoxication in most, and over 0.5 p c 
in all. The concentration of alcohol in the blood of living 
animals in deep narcosis is 0 7 p.c A percentage of 0 8 or 
over means death. 

Acute toxic action.— When an excessively large dose is taken the 
stage of stimulation is soon followed by that of narcosis with impair- 
ment of sensation and motion, etc., already described under nervous 
system. Death is relatively rare, but may occur suddenly from reflex 
stoppage of the heart, or the coma may become deeper and death may 
occur from paralysis of respiration or the heart, or from pulmonary 
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oedema, generally within twenty-four hours. If coma continues for 
more than twelve hours recovery is exceptional 

Treatment. — Evacuate the stomach by pump or emetics, such as 
apomorphine. If the patient cannot swallow, coffee with ammonia 
may be introduced with the pump after stomach washing. Inhalation 
of COj with oxygen for respiration and cyanosis ; strychnine 
subcutaneously, or caffeine. Subsequent headache and nervousness 
require bromides, feeling of depression and gastritis should be treated 
with bicarbonate of soda, and sal volatile. 

Chronic toxic action or "‘Alcoholism’’ is induced by prolonged 
alcoholic indulgence. Insomnia, muscular tremor, and gastric distur- 
bance are the early symptoms. Gastiitis, peripheral or multiple 
neuritis, cirrhosis of the liver causing ascites, chronic interstitial 
nephritis causing anasarca, dilatation of the heart, gout, nervous 
disorders, such as delirium tremens, epilepsy, paralysis, insanity, 
etc., are the diseases which afflict confirmed drunkards. Chronic 
alcoholics exhibit a train of symptoms which are grouped under the 
heading of KarsciTcoff's Psychosis, in which emotional tendencies, un- 
truthfulness, indiscretion, mental confusion with loss of memory for 
recent events, and loss of idea of space and time are often present. 
Generally they are thin, but a few, especially those who drink beer, 
get fat. They cannot withstand well any serious illness, such as 
pneumonia, and are particularly liable to attacks of phthisis. Gin 
drinkers mostly suffer from cirrhosis of the kidneys and liver. 

Therapeutics op Alcohol 

Externally.— Ai^^liesition of an alcoholic lotion with a 
piece of cloth and allowing free evaporation, is useful in 
some forms of headache, acute inflammation, as sprains 
bruises, etc., and prevents bed sores and cracked nipples by 
hardening the skin. Sponging with alcoholic lotion relieves 
itching of urticaria. Pure alcohol or brandy when rubbed 
into the body checks excessive perspiration and brings back 
warmth to the surface in collapse and syncope. Liniments 
containing alcohol are used as counter-irritants in stiff joints, 
chronic rheumatism, bronchitis, pneumonia, etc. Absolute 
alcohol is sometimes injected into nerves in cases of sciatica 
and neuralgias, when it relieves the pain by causing 
degeneration of the particular nerve, and the pain does not 
recur till the nerve has regenerated again, which takes 
several months. 

Alcohol (70 p.c.) is used for washing the skin and the 
hands before operation, for sterilising delicate instruments 
and syringe for hypodermic injection. Concentrations above 
80 p.c. and below 60 p.c. are almost inactive since they do 
not penetrate proteins of bacteria readily. 

Internally. Mouth. — As a local astringent, anodyne 
and antiseptic, it is used in many mouth and throat diseases 
Undiluted brandy held in the mouth relieves toothache and 
the pain of follicular tonsillitis. The latter disease is also 
benefited by its astringent and antiseptic properties. 

Stomach— As a digestive stimulant, alcohol may be 
given in small doses just before or during meals in the follow- 
ing class of cases 
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1. Convalescents from acute illness with weakened appe- 
tite and digestion. 

2. Patients suffering fi'om chronic wasting diseases 

3. Town-dwellers leading a sedentary life 

4. Old and overworked persons. 

A good peg of whisky or brandy with hot water often re- 
lieves gastric spasms Fainting, syncope, or threatening 
collapse may be averted by a single large dose of brandy or 
whisky by reflexly stimulating the circulation. Diarrhoea 
in the beginning may be checked by a stiff dose of brandy. 

Heart. As a cardiac stimulant, brandy or whisky is used 
in the threatening cardiac failure due to shock, haemorrhage, 
febrile and other diseases. Its value in shock is doubted by 
many careful observers ; and it is very difficult to assess the 
value of a drug in this condition. It is possible that it 
benefits by lessening anxiety and pain provided the patient 
is conscious. As a diffusible stimulant it acts purely reflexly, 
by increasing the pulse-rate, blood-pressure and the respira- 
tion. This effect being of short duration it is used mainly as 
an emergency drug. The narcotic effect is also of value, since 
the psychic centres are not so easily excited and the 
medullary centres are less subject to dangerous shock. 

Nervous system.— Alcohol must be used with great 
caution in depressed conditions of the nervous system 
lest a bad habit be induced. Most nervous diseases do mot 
require any alcohol. In some cases of insomnia, hysteria 
and neuralgia, alcohol no doubt affords temporary relief, 
but it must, if possible, be avoided for fear of generating 
intemperance. As to the use of alcohol in delirium tremens 
opinions differ. It should be withdrawn in the course of a 
few days. A sudden stoppage will precipitate the onset of 
delirium tremens. As a hypnotic alcohol may be used in 
mild insomnia due to overwork or mental strain at bed-time, 
either alone or as an adjuvant to other simple hypnotics. 

Kidneys.— Gin is a powerful diuretic because it contains 
juniper which is also a diuretic As alcohol is eliminated 
by the kidneys, and is an irritant to the mucous membrane 
of the urethra, it should be avoided in gonorrhoea, gleet, etc. 

Fevers. — Alcohol was formerly almost invariably used 
in acute febrile diseases as a respiratory and circulatory 
stimulant, but its use has become very limited in recent 
years ; in fact most cases of fevers do well without it. 
Experience alone will guide the practitioner when and 
where to use wines. It is only in exceptional cases and 
for limited periods that alcohol may be necessary to enable 
a patient to turn a critical corner. Its use is specially 
indicated in exhausting fevers, like typhoid, pneumonia 
and septic fevers. The beneficial effects are due not only 
because it acts as a food, but because it stimulates digestion 
of other foods. In wasting and exhausting diseases it tends 
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to prevent excessive tissue waste and by acting as a narcotic 
allays nervousness and promotes sleep. Alcohol thus main- 
tains the strength and nutrition of the patient, increases 
the output of the exhausted heart and makes it slower, 
regular and stronger. The tongue becomes moist, respiration 
less hurried, and in place of delirium the patient becomes 
c[uiet, free from excitement, and sleeps better so that 
strength is maintained. If alcohol fulfils these objects 
then it is doing good and its use should be maintained, if 
not it should be discontinued. The action should be care- 
fully watched to get the stimulant effect and not the depres- 
sant one. 

Prescribing hints. — It must be borne in mind while 
ordering alcoholic beverages that the effects produced are 
modified by various circumstances, such as (a) the amount 
of volatile ethers they contain ; this is of more importance 
than the actual alcoholic strength ; (h) the degree of their 
dilution with water; (c) the age, toleration and habits as 
regards alcoholic drinks of the patient, (d) the amount of 
exercise taken by him; (e) the condition of his stomach, 
whether empty or full ; (f) the condition of the liver and the 
excretory organs, especially the kidneys ; and (g) the nature 
of the diseases for which they are given. 

In many exhausting febrile or other diseases, patients 
can consume without intoxication a large amount of alcohol, 
even as much as one pint of brandy per diem. Sparkling 
wines (carbonic acid) facilitate absorption and produce a 
quicker action. Old brandy, whisky or port should be pre- 
ferred as they contain less injurious ingredients. Children 
tolerate relatively larger quantities. In chronic diseases 
wines are more useful, but are liable to undergo fermenta- 
tion in the stomach and are not so well-brone by some 
patients. Red wines usually disagree when there is hyper- 
acidity. Owing to the presence of malt and diastase, beer 
produces obesity and aids digestion of carbohydrate foods. 

Different varieties of wines should not be given at the 
same time, as they derange digestion. Small quantities in 
repeated doses with some easily digestible food are the best 
method of administration. Debilitated persons do well if an 
alcoholic drink is given an hour before food. Champagne, 
port, strong claret or beer may produce burning and aching 
of the rectum, and new and inferior brandy or whisky head- 
ache, because the latter contains fusel oil, furfural and many 
injurious aldehydes. 

It should be avoided where there is gastric irritation and 
when the kidneys are diseased on account of its effect on 
the renal epithelium 

For continuous use ozs. of pure alcohol is all that can 
be utilised as a food in the human body daily. Roughly, 

ozs. of pure alcohol equals 8 ozs. of whisky or brandy, 
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which is equal to 1| pegs, or is equivalent to 7 ozs. of sherry, 
15 ozs. of champagne, claret or white wine. 


' 2 . General Ansesthetics and Narcotics 


Narcosis is a ‘^physiological condition in which the normal res- 
ponsiveness or automatic activity of the living system— oiganism, ’ 
tissue or cell — is temporarily decreased or abolished.^^ Drugs which 
produce unconsciousness are called narcotics^ and unconsciousness 
however produced is always accompained by some degree of reflex 
inhibition. Hypnotics in large ovei-doses often act as narcotics, 

1 e. cause a profound degree of unconsciousness. The difference 
between the two being one of degree. Consciousness is the function 
of the cerebral cortex. The rapidity of the onset of narcosis varies 
but the degree increases m a regular way with the amount given. 
In very small doses they produce a tendency to quietness, while in 
larger amounts they give rise to drowsiness, sleep, stupor, and finally 
loss of consciousness and coma Narcotics therefore aie used either 
to induce sleep or to produce surgical anaesthesia. 

The narcotic effect of a drug persists as long as it remains in the 
blood m sufficient concentration, and no narcotic drug is known to 
get itself fixed in the brain cells so as to exert any late effects after 
the drug has been excreted from the general ciicnlation. Volatile 
narcotics being rapidly absorbed and rapidly excieted by the lungs 
exert only a temporary effect; whereas the non-volatile narcotics are 
excreted via the kidneys only to a limited extent and therefore 
maintain their effect for a longer period. These are therefore largely 
used to maintain a state of sleepiness and mental dullness. 

Many views have been advanced from time to time to explain the 
way these narcotics act. but still we are far from any definite know- 
ledge as to their mode of action. Since the chemical structure of the 
different narcotics have very little m common between them to 
explain their common effect, attempts have been made to explain 
their action as the result of some physical effect on the function of 
the brain cells exercised from outside rather than a chemical union 
with anv of its components. The chief narcotics are formed by the 
union of one or more hydrocarbon groups, e ethyl or amyl, with 

polar groups, such as— OH, — CO, — NH — CO — NHj* The hydrocarbon 
group IS lipoid soluble, while the polar group is water soluble. In 
other words it is the physical property of a drug rather than its 
chemical affinities which determine the naicotic effect. Mayer ^d 
Overton have therefore advanced the theory of a close relationship 
between the narcotic action of these drugs and their relative 
solubility in oil as compared to water, i.e a close parallelism between 
narcotic efficiency and partition coefficient, ^ e. 


solubility in fat 
solubility in water 

The higher this coefacient, the more powerful the narcotic action. 
They hold that all narcotic drags are more soluble in tats and bpoias 
than in water. Thus when a narcotic drug circulates in the blooa, 
it leaves the blood and since the nerve cells are rich in lipoids it 
accumulates in the brain and so alters the physical condition ot tne 
brain lipoids and interferes with their normal activity as to produce 
an anaesthetic effect. This effect is regarded as the function oi e 
narcotics. This theory however applies to narcotics ot the aiipnatic 
series, viz, chloroform, ether, chloral hydrate, etc , while morphine 
and other basic and saline narcotics like bromides, do not obey ttus 
law ; moreover, the peripheral nervous system though rich in iipoi s 
is not affected by aliphatic narcotics. . 

Since it is known that deprivation of oxygen, as 
causes anaesthesia or narcosis, and that narcosis is tolloweci y 
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diminislied oxygenation, Yerworn and his associates maintain that 
deficiency of oxygen produces anaesthesia They argue that narco- 
tics render the oxygen carriers of living tissues incapable of carrying 
oxygen. This view however is not generally accepted on the ground 
that diminished oxygenation may not be the cause of narcosis^ but an 
effect of all narcosis which by suppressing irritability depress 
oxidation. 

Traube has shown a close relationship between the narcotic power 
of a drug and its power to lower surface tension to water. Here is 
again a similar parallelism between the surface tension effect and the 
partition co-efficient, and it is not possible to say as to which pro- 
perty is the determining factor in narcosis. It is possible that both 
the factors participate to a vaiying extent in different tissues. 

The real laws which govern the action of narcotics are not quite 
clear, and many carefully prepared substances have been found to 
possess totally different action from that anticipated. The reason 
why one drug acts as a narcotic than another is m many instances as 
obscure as is the cause which produces sleep or physiological 
narcosis. 

The drugs of this group when used in sufficient concentration 
produce unconsciousness, muscular relaxation and abolition of all 
reflexes and pain so that operations can be performed without the 
patient feeling any pain. Most of these drugs belong to the aliphatic 
group, and being very volatile, some gaseous, they are rapidly 
absorbed by the lungs, therefore they are administered by inhalation. 
They should be quickly eliminated from the system so that the 
patient will regain consciousness as quickly as possible after the 
amesthetic is discontinued, at the same time they must produce these 
effects without depressing the vital centres dangerously, or causing 
any permanent damage to the central nervous system. The study of 
general anassthetics means a knowledge of their toxicology, the 
patient being drugged into a state of narcosis approaching collapse. 

Within recent years certain non-volatile substances aie being 
extensively used for the production of general anaesthesia and 
narcosis. Those that are extensively used for the purpose are avertin 
and the rapidly acting barbiturates, viz. evipan sodium, pentothal 
sodium (which contains sulphur), pernocton (which contains bromine), 
sodium amytal and nembutal. These are all soluble in water and are 
administered some by the mouth, otheis by the rectum, by intramus- 
cular injection or by the intravenous route, the object being to 
produce partial narcosis, the anaesthesia being completed with some 
volatile or gaseous anaesthetic, or alternately with a spinal or local 
anaesthetic. But all are not suitable for all the routes. They belong 
to two groups, viz. 

(1) Alkaloidal narcotics, viz. hyoscine and morphine ; 

(2) paraldehyde, avertin, derivatives of barbituric acid, and sul- 
phate of magnesium 

These are used either for the production of general anaesthesia, or 
as basal narcotics preliminary to the use of volatile anaesthetics. 

C LO OFO F 

Chloroform. (Chlorof). CHCls 

Source. — It is tricliloromefhane to which 1 to 2 p.c, v/v of dehy- 
drated alcohol has been added. Prepared by the action of chlorine m 
the presence of alkali, on ethyl alcohol, industrial methylated spirit, 
or acetone. 

Characters.— A colourless, volatile liquid; odour, characteristic; 
taste, sweet and burning. Soluble in 200 parts of water, miscible with 
dehydrated alcohol, with ether, fixed and volatile oils, and with most 
organic solvents. Sp. gr. 1.485 to 1.490. 
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N.B. If exposed to air and light pure chloroform is gradually oxi- 
dised becoming contaminated with a very poisonous carbonyl chlo- 
ride (phosgene) and with chlorine. This decomposition is retarded 
by the addition of a small percent, of alcohol. 

B.P. Dose.— 1 to 5 ms. or 0.06 to 0.3 mil. 

Official Preparations 

1. Aqtta Chloroformi — 0.25 p.c. B.P. Dose. — ^ to 1 oz. or 15 to 30 
mils. 

2. Spiritus Chloroformi. Sy n,-~ Chloric Ether. ~ 5 px, BF, Dose. — 
5 to 30 ms. or 0.3 to 2 mils. 

Non-official Preparations 

1 Tinctura Chloroformi et Morphinae Co— A substitute for chloiodyne. 
Contains chlorofoim 3/4 m , moiph me hydrochl or Vii gr, acid liydi“oc3an dil. 
J /2 m m 10 ms Does —5 to 15 ms 01 0 3 to 1 mil 

2 Chloroformum Camphoratum, BP C —Camphor 2, chlorofoim 1 Anodyne 
in toothache 

3 Tinctura Chlorformi Co , B P C —Chlorofoim 10, alcohol (90 p c.) 40, tinct. 
cardam co 50 Dose —15 to 60 ms or 1 to 4 mils 

Pharmacology of Chloroform 

Externally — Chloroform when allowed to evaporate con- 
stricts the local blood vessels and paralyses the peripheral 
sensory nerves, and is a local anaesthetic. If the evapora- 
tion is prevented, or if it be rubbed into the skin, it causes 
redness and even vesication It is an irritant, more power- 
ful than ether, a general protoplasmic poison, and a power- 
ful antiseptic. 

Internallj. — The same irritant action is observed in the 
mouth and stomach when chloroform is taken internally. 
In diluted solution it has a warm sweetish taste and acts 
as a pleasant carminative and stomachic. It produces a 
sensation of warmth in the epigastrium and increases the 
vascularity and secretion of the stomach. Vomiting often 
accompanies anaesthesia and is central. 

Heart and circulation.— -Chloroform is quickly absorbed 
by the lungs and in concentrations used in anaesthesia 
depresses the muscles of the vessels, the splanchnic vessels 
being more affected than those of the extremities. It 
also depresses the vaso-motor centre As a result of 
dilatation of the vessels and the depressed condition of the 
heart the blood pressure falls. The skin becomes pale and 
cold, pulse soft, slow but regular, although there is quicken- 
ing during the early stage from nervousness. Ordinarily 
the vaso-motor paralysis dominates and the heart beats 
efS-ciently even when the vaso-motor centre is paralysed. 

The heart is very sensitive to chloroform, and experi- 
ments with isolated heart show that small amounts produce, 
after a momentary slowing, depression, rendering the beats 
smaller and inehective. A concentration of 0 Oo p.c of 
chloroform in the perfused fluid will arrest the heart. It 
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is therefore a direct poison to the cardiac muscle. In 
prolonged anaesthesia the heart is affected directly, supple- 
mented by low blood-pressure and asphyxia. During anaes- 
thesia the heart may stop suddenly through rapid absorption 
of concentrated vapour and reflex vagus stimulation. The 
cause of sudden failure of the heart has been the subject 
of much controversy. It may occur in the early stage of 
the anaesthesia, or when the inhalation is irregular, or even 
after the inhalation has been stopped. Since it does not 
occur if the vagi are cut or an injection of atropine is given, 
it has been suggested that the stoppage is due to inhibitory 
stimulation. Others, chiefly Levy, explain it as the result 
of fibrillation brought on by excessive irritability of the 
muscle from chloroform vapour. It is possibly due to 
excessive sympathetic stimulation acting on an already 
irritable heart, or to an increased secretion of adrenaline. 

Respiration. — In the early stage the respiration is as 
a rule fairly regular, but deeper and quicker from stimula- 
tion of the centre ; this is followed by depression of the 
respiratory centre. If the inhalation is given in large 
amounts the breathing becomes irregular from choking 
sensation and local irritation. During the stage of excite- 
ment it becomes more irregular, the patient holds his breath 
and then takes a few deep gasps allowing a large quantity 
of concentrated vapour into the blood. During the stage 
of anaesthesia the breathing becomes regular, though noisy, 
shallow and slow. If the administration is still prolonged it 
becomes stertorous and quick. The respiration may be 
temporarily stopped reflexly through irritation of the 5th 
nerve, i e. through nasal mucous membrane Reflex closure 
of the larynx, accumulation of mucus and saliva may also 
interfere with respiration, and anaesthesia of the larynx may 
lead to suction pneumonia, which is more common with ether 
than with chloroform. Direct irritation, haemorrhagic emboli 
or impurities in the ansesthetic used may also contribute to 
the formation of pneumonia. 

Blood — Both ether and chloroform when applied to 
drawn^ blood cause haemolysis but this effect is observed 
in a minor degree in life. Owing to the diminution of plasma 
there is polvcythaemia, but the haemoglobin is reduced. In 
deep anaesthesia fibrinogen disappears from the blood thus 
diminishing its coagulability. This effect is possibly due 
to derangement of the liver and disappears with its repair. 

— Its effect on the eye varies in different stages and 
depends upon the amount used. At first the pupil is dilated 
from stimulation of the sympathetic, though light reflex 
remains intact. Later there is contraction from stimulation 
of the oculo-motor centre and paralysis of the sympathetic. 
During profound anaesthesia the pupils dilate from paralysis 
of the centre and the reaction to light is also lost. This 
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implies either (a) overdose, (h) asphyxia, or (c) reflex from 
operative procedure. 

Kidneys — During anaesthesia the secretion of urine is 
diminished. Albumin appears, and in some cases fatty degene- 
ration and permanent inflammatory lesions of the kidneys 
have been observed. 

Therapeutics op Chloroform 

Externally — As a local anodyne, chloroform may be com- 
bined with liniments of aconite and belladonna (A. B. 0. 
liniment) and applied in myalgia, lumbago, chronic rheu- 
matism, etc. If counter-irritation is required the liniment may 
be sprinkled over a piece of cloth or lint and covered with 
oiled silk. 

Internally . — A pellet of cotton wool soaked in chloroform 
and introduced into the cavity of a painful carious tooth 
relieves toothache. One or two drops may check vomiting, 
sea-sickness and flatulent distension. In diarrhoea or in 
the beginning of cholera spirit of chloroform may be usefully 
combined with opium or other astringents. Chlorodyne is 
a useful remedy in these cases. It is also useful in intestinal 
and other colics. 

A deep hypodermic injection (10 ms.) near the sciatic 
nerve relieves sciatica 


AETHE 

Ether. Ethyl Oxide. (02H5)20 

Syn.— Ethylic Ether ; Sulphuric Ether. 

Source —Obtained by distilling a mixture of ethyl alcohol and 
sulphuric acid, rectifying the distillate. 

Characters.— A colourless, transparent, very mobile liquid; odour 
characteristic ; taste, sweet and burning. Very volatile and inflamma- 
ble. Sp. gr. 0.720 to 0.724. Soluble in 8.5 volumes of water, miscible in 
all proportions with alcohol (90 p.c.), chloroform, fixed and volatile 
oils. 

B.P. Dose. — 15 to 60 ms. or 1 to 4 mils. 

Official Preparations 

1. ^ther Anaestheticus. Syn — Ether Purificcitus . — Possesses the 

characters of ether. Sp. gr. 0 720. ^ ^ j. 

2. Spiritus JEtheris.— Contains 33 p.c. ether. B P. Dose.~15 to 
60 ms. or 1 to 4 mils. Enters into. — Tr. Lobelise jEtherea. 

Non-official Preparations 

1 Spiritus JEtheris Co Sy7i —IIoff7nann*s Anodyne —EittiQvlZl.h rnily alcohol 
(90 pc) 1950 0 mil , sulphmic acid 900 0 mil , water 37 5 mil , sodium Picaib 
q.s Dose —20 to 40 ms or 1*3 to 2 6 mils 

2 Injeetio Camphorse JEtherea, B P C. Syn —Cu^ scJtmann’s Sohdzo7i.— 

Camphoi 20 gim, ether 30 mil, olive oil to 100 mil 4 to 15 ms. or 0 25 

to 1 mil 


Pharmacology of Ether 

Externally . — Being extremely volatile, ether cools the 
skin and even freezes the part so that if applied as a spray 
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it produces local anaesthesia. The cooling is followed by 
burning. If evaporation is prevented, it acts as an irritant 
and even vesicant. It is a powerful antiseptic. 

Inter nalhj.— -It produces burning, a disagreeable and 
characteristic taste in the mouth and rehexly stimulates 
the secretion of saliva. In the stomach it is quickly ab- 
sorbed, increases gastric secretion, expels gas and acts as a 
gastric stimulant and carminative. It is also a valuable 
intestinal antispasmodic and reflexly stimulates the heart 

Heart and circulation.— Whether administered by the 
mouth, hypodermically or as inhalation, ether stimulates 
the heart and causes a rise of blood pressure These 
effects are reflex through stimulation of the accelerator and 
vaso-motor centres. The heart is also directly stimulated. 
In the early stage of the anaesthesia the pulse is quickened 
and the blood pressure is raised. During ansesthesia the 
cerebral and skin vessels are dilated but the intestinal 
vessels are constricted and the pressure remains unaltered. 
During the paralytic stage the vaso-motor centre is depres- 
sed, and the blood pressure falls slowly. The heart remains 
normal even after the stoppage of respiration. 

Respiration. — At flrst respiration becomes quicker and 
deeper through reflex stimulation from mouth, stomach and 
the respiratory passages. Large doses, as when given to 
produce anaesthesia, depress the respiratory centre, death 
being due to asphyxia from respiratory paralysis. 

Uterus. — Moderate anaesthesia has little effect on the 
uterine contractions, although cases of death of the foetus 
under ether or chloroform during labour are on record. This 
may be due either to a direct action on the foetus or to 
asphyxia from low maternal blood pressure. 

Kidneys — During the anaesthetic stage the secretion of 
urine is diminished from constriction of the renal vessels ; 
after this stage is over there is profuse diuresis. Albumin 
appears in the urine, which however soon passes off, though 
nephritis with albumin and even blood in the urine may 
appear in some cases. 

Therapeutics op Ether 

Externally — Eor superficial minor operations, ether used 
as a spray produces sufficient anaesthesia for the purpose. 
As this effect does not extend into the deeper tissues, it is 
not suitable for deep surgical operations. It is used as an 
antiseptic for infected wounds. 

Internally,— As a carminative and antispasmodic, ether 
is useful in some forms of dyspepsia, gastrodynia, and 
intestinal cramps Hoffmann’s anodyne is an excellent com- 
bination for the relief of intestinal and biliary colic, and in 
hiccough when used with ice. 
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Heart and lungs.— It is a valuable cardiac and respi- 
ratory stimulant when given by the mouth (10 to 4:0 ms.) or 
hypodermically (10 to 40 ms. dissolved in oilve oil) in 
syncope, fainting and cardiac failure from any cause.* Its 
effects are transient and it has to be repeated, it ig ^g^_ 
ful in angina, spasmodic bronchitis, and whooping cough 
In the latter disease it is given intramuscularly in doses of 
1 c.c. up to the age of 7 or 8 months, repeated daily or given 
on alternate days. But the pain and danger of necrosis are 
serious drawbacks to its use. It is given to tone up and 
allay the irritability of the heart in delirium tremens. 


Ether and Chloroform as general Anesthetics 

Both ether and chloroform when inhaled produce general 
anesthesia by their action on the central nervous system. 
This action may be conveniently described under four stages 
as follows:— 

First Stage or that of imperfect consciousness. — This 
begins with a feeling of warmth on the surface, sounds in the 
head, flashes of light before the eyes, choking or suffocation, 
or sometimes cough (especially if the vapour is concentrated), 
and confusion of ideas. Sounds are faintly heard, questions 
are imperfectly answered, and pain, if present, is not much 
felt, indicating a blunting of the general sensibility. 

Second Stage, or that of general stmulation.— The 
patient is no longer conscious of external impressions, but 
according to temperament, he may sing, cry , shout, or struggle 
(hence some authors call this ‘'the struggling stage’’). At 
times the struggling is so hard that the patient holds his 
breath, the face becomes livid, the eyes protrude and the 
jugular veins distend. Almost coincidently the lower centres 
are stimulated; the pulse becomes frequent, the heart and 
large vessels throb, respiration becomes quickened, blood 
pressure rises and the pupils become slightly dilated through 
stimulation of the sympathetic. 

Third Stage, or that of anaesthesia.— This is charac- 
terised by the paralysis of the nerve-centres which have pre~ 
viously been excited, and the abolition of reflex action and sen- 
sation. If the inhalation is continued, the patient becomes 
completely unconscious ; his limbs quite flaccid, and if one of 
them is held up it falls like that of a corpse ; only a sluggish 
contraction of the iris follows when the eyes are suddenly 
exposed to light ; the pupils are contracted through stimu- 
lation of the oculo-motor centre and paralysis of the sym- 


Sp. anunon. aromat. 
Sp. ether. 

Sp chlorof. 

Tinct. card co 
Aq. camph 

A diffusible stimulant 


ms, SO 
ms. 20 
ms. 15 
ms. 60 
ad oz 1 
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pathetic, and the conjunctival reflex is completely abolish- 
ed. The pulse falls in volume and frequency, respiration 
becomes slow and deep, sometimes stertorous^ and the blood- 
pressure falls from paralysis of the vaso-motor centre. This 
is the proper stage for operation. 60 to 240 ms. of chloroform 
is generally necessary to bring about complete ansesthesia. 

Fourth Stage, or" that of paralysis or collapse.— If 
chloroform is pushed further, the lowest reflex centres are 
paralysed, causing a complete loss of muscular tone, so 
that the patient passes urine and stools involuntarily, and 
the muscles become completely flaccid. Sometimes the 
surgeon is obliged to push the inhalation to this extent to 
enable him to reduce dislocations or to examine abdominal 
viscera through the abdominal wall. If the inhalation is 
still continued, the pupils dilate, which is an indication of 
the commencement of asphyxia and of paralysis of the vaso- 
motor, respiratory and cardiac centres. It is therefore 
an important ^‘danger-signaV’ The blood-vessels and capil- 
laries now dilate and the blood-pressure falls to zero. Ees- 
piration becomes shallower, weaker and irregular, and often 
stops before the arrest of the heart The pulse grows feeble 
and intermittent, and Anally the heart stops in diastole. 

Causes of death under chloroform.— There has been 
much controversy as to whether death takes place from the 
heart or from the lungs. The two Commissions appointed 
by the Nizam of Hyderabad came to the conclusion that 
respiration fails before the heart. But the correctness of 
this view has been strongly disputed There are three 
possible dangers in chloroform anaesthesia : 

First, occurring early before the patient is completely 
under, due to heart failure, caused by (a) direct toxic action 
on the myocardutm of concentrated poison. The lung surface 
of absorption is extensive, hence a very concentrated dose 
passes into the heart quickly ; (5) stimulation of the vagus 
centre , this may be reflex from nose, larynx, trachea, or from 
pulmonary irritation by the concentrated vapour ; and is 
avoided by injection of atropine ; or directly from high 
concentration which makes the centre hypersensitive ; (c) 
increased peripheral resistance from excessive reflex vaso- 
constriction ; and (d) fibrillation of the heart, due to exces- 
sive irritability from chloroform vapour, or to increased out- 
put of adrenaline. 

Second danger is that owing to the depressing action of 
chloroform on the heart muscle there is a very small margin 
of safety between the stage of complete anaesthesia and 
that of complete paralysis or collapse and it is very difficult 
to resuscitate the patient. Whereas a concentration of 35 
mg. to 100 c.c. of blood will produce anesthesia, a concen- 
tration between 40 to 70 mg. per 100 c.c. is fatal. 

Third danger is the well known delayed chlorofor 
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poisoning, which may commence within a few hours to 
six days after the use of the anaesthetic. The symptoms are 
those of acute acidosis ; there is persistent vomiting, fatty 
degeneration of the liver, heart and kidneys, leading to 
toxaemia, icterus, prostration, coma and death. This is 
more common in patients suffering from acetonuria, diabetes, 
cyclic vomiting, rickets and wasting diseases. 

Dangers during administration.—Broadly speaking they 
may arise from two sources, (1) failure of respiration, 
and (2) failure of the heart, as detailed below : — 

1. Death from suffocation may be caused by 

(a) Obstruction of the glotUs by falling back of the tongue 
or the sucking in of vomited matter or blood. 

{h) Spasm of the glottis from the inhalation of chloroform 
vapour, which is either too strong or contains irritating 
products of decomposition. 

(c) Mechanical impediments to respiration, due either to 
(1) constrained position of the patient as in obstetric and renal 
operations ; (2) pressure of Ught clothes or bandages, or the 
assistants arms , (3) falling in of the lips and alee nasi, 
as in old people who have lost their teeth ; (4) spasmodic 
holding of the breath especially in nervous patients, and 
during the early stages of the administration. 

(d) Paralysis of respiration occurs more often from ether 
than from chloroform, where deaths are due more from 
cardiac shock. If chloroform or ether is used freely diluted, 
the respiration stops before the heart, in more concentrated 
forms the heart continues to beat for a very short time. It 
is possible that the failure of respiration may be the effect 
of anaemia of the central nervous system from fall of blood 
pressure. Weakness of the heart therefore only indirectly 
affects respiration, 

2. Death from the stoppage of the heart may occur 
from : — 

(a) Excessive concentration of chloroform vapour causing 
sudden paralysis of the cardiac muscle. 

{b) The shock of operation, reflexly stopping the heart. 
This may happen even in trivial operations, especially if 
anaesthesia be incomplete 

(c) Disease of the heart. The heart is apt to fail if it is 
fatty, dilated, or structurally disorganised. Therefore it is 
risky to administer chloroform to the old, the infirm, the 
anemic, drunkards, epileptics and those who suffer from 
valvular diseases. For them ether is the safest anaesthetic. 
A G.E. mixture (alcohol 1, chloroform 2, ether 3) or the 
simultaneous inhalation of oxygen and chloroform vapour 
may also be resorted to in carefully selected cases. 

(d) Pressure on the carotid sinus. Since external compres- 
sion of the carotid sinus stimulates the adventitial sensory 
nerve-endings and reflexly slows the heart, or sometimes 
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may cause complete arrest of the heart, it has been sug- 
gested that the nerve connections of the sinus and the 
effect of pressure on it may have some connection with 
the sudden stoppage of heart under an anaesthetic. 

Kemp believes the cause to he a defect in function or 
substance of the adrenal cortex, with secondary dysfunction 
of the thyroid. 

Recovery from anaesthesia.— The rapidity of recovery 
depends upon the amount of anaesthetic used and on the 
duration of administration. If after full anaesthesia the 
patient is just kept under with a few whiffs now and then, 
recovery takes place very soon after the administration is 
stopped. The lowest functions reappear first, the respira- 
tion becomes quieter, the eye reflex and deglutition reflex 
appear next, then after a while consciousness returns The 
mental equilibrium is established last. Coughing, retching 
and vomiting appear with return of consciousness. 

Absorption and elimination. —Both ether and chloroform 
are absorbed and eliminated very quickly from the lungs, 
only a small part being excreted by the urine. At the 
beginning the amount excreted, i e. in the expired air is 
much less than in the inspired air, showing that there is 
retention of the anesthetic in the body. They exist in the 
blood and tissues chiefly in physical solution, and are there- 
fore absorbed and excreted by the alveolar blood in propor- 
tion to their concentration in the alveolar air. With ether, 
light anesthesia can be obtained at a concentration of 6 p.c. 
(by volume) of ether vapour, while deep anesthesia requires 
10 5 p.c. by volume. Fatal concentration with ether is 11 
p.c. For chloroform, the corresponding concentrations are 
1.35 volume p.c. for light anesthesia, and 1.65 p.c. for deep 
anesthesia, and fatal concentration is 2 p c. (Sollmann). 
The margin of safety between minimal anesthetic and fatal 
dose therefore is greater with ether than with chloroform. 

After effects of ether and chloroform.— (a) Yomiting, 
when slight is of no consequence, and is a sign of reaction 
from shock after operation. Sometimes it may be severe, 
and may be due to (0 idiosyncrasy or digestive disturbances, 
(ii) a central effect, and {Hi) excessive dose of chloroform. 
In the early stage vomiting is due to the taste and smell of 
the vapour. 

(6) Bronchitis and complication of the lungs.— occur 
chiefly from the use of ether which irritates the bronchi, and 
in susceptible persons may set up bronchitis. It may even 
cause severe and fatal bronchial complications in persons 
suffering from pulmonary congestion, bronchitis and phthisis. 
Sometimes infection may occur from septic inhaler 

(c) Acid intoxication. — Administration of any lipoid-solu- 
ble anaesthetic reduces the alkali reserve of the blood, spe- 
cially if the administration is prolonged. The danger is 
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greater in conditions associated with acidosis, e.g. in diabetes, 
eclampsia, vomiting of pregnancy, acute yellow atrophy 
of the liver, etc. In these conditions the use of glucose and 
bicarbonate of soda before starting the operation should be 
considered. 

(d) Renal irritation. — In a certain percentage of cases, 
more with chloroform than with ether, albumin appears in 
the urine with casts. This usually disappears in persons 
with healthy kidneys, but in persons with diseased kidneys 
there may be fatal suppression of urine and occasionally 
fatty degeneration. 

(ej Troublesome flatulence and post-operative gastric and 
intestinal paralysis. — These are more common with ether 
The relaxation of the gastric muscles favours dilatation of 
the stomach and irregular peristalsis, which are responsible 
for the ^gas pains’ so common with ether. Sometimes there 
may be spastic contraction of the colon with accumulation 
of gas and fluid above. 

Cases unsuitable for chloroform.— Those suffering from 
ansemia, low blood-pressure, cachexia, angina, weak and fatty 
heart, Graves* disease, hsemorrhage and adenoids. Diabetics 
and any condition that favours acidosis, and those suffering 
from jaundice are also bad subjects for chloroform. 

Cases unsuitable for ether.— Those suffering from laryn- 
geal spasm or obstruction, and any disease of the lungs or 
pleura. Very old age, those suffering from atheroma, aortic 
aneurism and renal disease, and operations with cautery 
near the mouth are contra-indications for ether. 

Accumulation of mucus or saliva often gives trouble by 
blocking the air way, and is more marked with ether. This 
is obviated by giving a preliminary injection of atropine, or 
by turning the head to one side to help drainage, or by 
swabbing out the mucus with mops. During the stage of 
muscular relaxation the falling back of the tongue obstructs 
the air passage. 

Uses of general anaesthetics.— These are chiefly restricted 
to cases where surgical operations or manipulations are re- 
quired and which will involve much pain and suffering to the 
patient. They are therefore used to annul pain and produce 
unconsciousness. Their fleld of usefulness has however 
within recent years become limited owing to our advance in 
knowledge regarding the different local anaesthetics, and the 
various improvements introduced with regard to their uses. 
In fact many operations which were formerly performed 
under general anaesthesia are now done with local anaes- 
thetics with much success. There are however certain 
limitations to the use of local anaesthetics. Where complete 
relaxation of the muscles is essential to the success of the 
operation, or where any movement on the part of the patient 
may interfere with the success of the operation, or where we 

11 
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want to avoid any depressing effect associated with the 
operation in a nervous patient, chloroform and ether will 
continue to hold their field. Apart from their uses in surgi- 
cal operations they may be used under the following 
conditions: — 

1. To produce cmcesfhesia of slight degree during labour 
with moderate inhalation after full dilatation of the os. Deep 
anaesthesia is as a rule not required and only prolongs labour. 

2. To relate muscular spasm during the reduction of 
dislocations or hernias, the setting up of fractures, or during 
catheterisation. 

3. For the purpose of diagnosis, as in the case of young 
children or hysterical subjects. For the examination of 
abdominal viscera or to ascertain whether a particular swel- 
ling is a real or a phantom tumour. 

4. To relieve the intense pain of certain diseases, such as 
biliary, intestinal and renal colics, neuralgias, etc. 

5. To relieve the spasms of many convulsive diseases, such 
as tetanus, strychnine poisoning, hydrophobia, eclampsia, 
chorea, uraemia, etc. 

Administration of chloroform.— The essential feature in the adminis- 
tration of chloroform is to avoid the danger of over concentration of 
the vapour, or of surcharging the blood by too rapid administration. 

The following practical hints should be particularly attended to 
while administering chloroform : — 

1. Chloroform should be perfectly pure. The A. C. (alcohol and 
chloroform) mixture or A.C.E. mixture is only indicated in cases 
where there is a fatty or weak heart, or where the operation is 
likely to be a protracted one. 

2. All tight clothes about the neck, chest and abdomen should be 
removed or materially loosened. Attendant’s or dresser’s hands should 
not press upon the chest or abdomen while holding the patient. 

3 Artificial teeth should be removed 

4. The safest position of the patient is the dorsal decubitus. 

5. As the undivided attention of the anaesthetist is essential for 
the safety of the patient, the operator should not undertake to 
administer the chloroform and to operate at the same time. 

6. Chloroform should be freely diluted with air. 

7. An ordmary handkerchief or apiece of lint folded in the form 
of an open cone within which some absorbent cotton has been 
stitched is the best inhaler in the absence of Junker’s apparatus, 
which does not allow a greater concentration of chloroform than 5 per 
cent. If a cone is used it should not be held either too close to or too 
distant from the mouth and the nose. The proper distance throughout 
the inhalation is the nearest which does not cause choking, struggling 
or holding ot breath. 

^ 8. If the patient is weak, a small dose of brandy or whisky may 
with advantage be given before the inhalation is begun. A nervous 
patient should be brought into a calm state ot mind as far as possible 
and an injection of morphine may be considered (see Basal Narcosis). 

9. ^ It lint is used, not more than 20 or 30 ms. should be sprinkled 
on to it at a time. Some amesthetists perfer to commence with double 
this dose, so as to lessen the period of excitement. 

10. Pay particular attention to the breathing, as most of the 
accidents are caused by respiratory failure. Irregularity of breathing 
is generally caused by insufficiency of air, which makes the patient 
struggle, or hold his breath. 
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11. No operation slionld be commenced until the patient is under 
complete anaesthesia, as shown by the absence of the corneal reflex. 
TThe administration should never be pushed to the stage of stertorous 
breathing and complete relaxation of muscles, except when it is 
nbsolutelv necessary as for the reduction of old-standing dislocations. 

12. Directly the corneal sensibility is lost or respiration becomes 
stertorous, the inhalation must be suspended. In case the stertor 
comes on while the cornea is still sensitive, the inhalation should not 
be proceeded with, as it invariably happens that the cornea becomes 
insensitive within a few seconds afterwards. 

13. The patient^s head should be turned to one side, the lower 
jaw depressed and the tongue drawn forward if necessary during 
vomiting, so that no vomited matter may enter the larynx Should 
this accident happen laryngotomy must be at once performed. 

11. Special care should be taken during an operation on the mouth 
to prevent any blood flowing down into the larynx. Pull anaesthesia 
may be maintained by introducing chloroform vapour into the post- 
nasal space through a soft catheter connected with the Junker^s 
inhaler ; or by injecting morphine subcutaneously before the inhala- 
tion 

15 Lividity of the face and deep stertor should at once be con- 
trolled by raising the shoulders, opening the mouth, and pulling out 
•the tongue If breathing threatens to stop or stops altogether, 
artifloial respiration should immediately be commenced and at the 
same time fingers may be thrust under the ribs to mechanically 
stimulate the heart. Artificial respiration should be maintained for at 
least an hour or so, and if there be any sign of returning life, it should 
be continued for several hours. In addition to the above measures, 
injection of strychnine, ether, and brandy hypodermically ; the inhala- 
tion of oarbon-dioxide and oxygen, bandaging of the limbs, compres- 
sion of the abdominal aorta and lowering of the head should all be 
tried. 

Preparation of the patient. — During an emergency it is 
not possible to prepare the patient adequately, and it is 
surprising that as a rule no untoward result follows the use 
of an anaesthetic. Even under normal conditions the drastic 
methods of preparation followed before are avoided. The 
patient is given a preliminary purge, preferably castor oil, 
M hours before operation, and an enema on the evening 
before. Sometimes a rectal wash is given a few hours before 
the operation, but this weakens the patient and is not given 
except in cases of rectal operation. The patient should be 
kept on light food on the previous day, and no food is given 
on the morning of the operation to keep the stomach empty 
and avoid vomiting. A cup of tea and a slice of toast may 
however be given if necessary. G-lucose or some form of 
sugar is of great service to replenish the carbohydrate 
reserve of the body and as a preventive against post-ancBS- 
ihetic vomiting and acidosis. An injection of atropine is 
given as a routine method to prevent excessive perspiration, 
secretion of mucus and reflex vagus stimulation. It is more 
indicated when ether is used and should be given in full doses. 

Treatment of untoward symptoms, (a) Cyanosis . — When due to 
obstruction of the air way, as by excessive secretion, falling back of 
the tongue, etc., this should be rectified without delay When due 
to respiratory weakness, it demands immediate withdrawal of the 
anaesthetic, use of artificial respiration and administration of respira- 
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tory stimulants, e.g. atropine, strychnine, or caffeine. It is however 
very doubtful if any of these drugs are of any use when the circu- 
lation is so feeble that the drug cannot reach the vital centres to 
stimulate either the respiratory centre or the heart. 

(b) Weak and irregular' pulse should be treated by stoppage of 
further anaesthetic and administration of saline, either per rectum or 
intravenously, depending upon the urgency of the case. 

(c) Gollapse.—{i) In ether anaesthesia, whatever may be the stage- 
of operation, it should be suspended and the patient put into Trende- 
lenburg position. If from chloroform, keep the body level. 

(ii) “Lungs should be slowly and rhythmically inflated with CO^ 
and oxygen (lOp.c and 90 p.c.), or with pure oxygen. 

(iii) Hot blanket to keep the body warm, and if necessary, the 
limbs may be bandaged from fillers upwards. 

(iv) Injection of atropine ofi^ caffeine m ether anaesthesia, and 

cardiac stimulants in chloroform collapse, e.g. camphor, coramine or 
oardiazol. ^ ' 

(v) Heart failure may be treated 'with injections^ of strychnine, 
camphor or glucose. But since all these drugs act in diverse ways, it 
has been suggested that the stimulation caused by the needle brings- 
on recovery. Cardiac massage may also be tried. Since adrenaline 
favours fibrillation, it should not be used in cardiac syncope. 

Carbonic acid gas in anaesthesia.— This gas being the natural and 
efficient respiratory stimulant is of great use to the anaesthetist, and 
when used with oxygen it hastens the induction of anaesthesia by 
stimulating breathing. At the end of the anaesthesia it will help the 
elimination of the ansesthetic and thus lessen post anaesthetic compli- 
cations. Besides preventing respiratory failure it counteracts shock. 
It is used in strength of 5 p c. with oxygen. 

Treatment after inhalation.— No food should be given for at least 
two hours after inhalation. Iced soups or jellies and iced milk with 
soda water may be given during the next 12 hours. Vomiting may 
be checked by the sucking of lumps of ice or by a teaspoonful of 
burnt brandy. 

Method of administration of ether.— The routine method is by 
inhalation either by the open or closed method. The open method 
is safer but more anaesthetic is required and it takes a longer time 
to produce anaesthesia. Buxton recommends inhalation of ether with 
oxygen in cases where the introduction presents difficulties from 
spasm, cough, holding of breath, strugghngwithcyanosis, in alcohol- 
ics and in persons with weak vitality. Hewitt and Blumfeld advocate 
the administration of ether 3 parts and chloroform 2 parts by volume 
by the open method (Skinner^s mask) to the exclusion of all other 
methods on account of its alleged safety and freedom from after 
effects. Recently ether is given per rectum dissolved in equal volume 
of olive oil, and may be combined with paraldehyde or chloretone. 
Ether 2 to 5 oz , olive oil 2 to 4 oz , and paraldehyde 2 to 4 drs. forms 
a suitable dose for an adult, depending upon the physique and depth 
of anaesthesia required. This is introduced by a siphon tube 20 
minutes before the operation after emptying the rectum with a 
purgative followed by an enema. An hour before the operation a 
dose of morphine, or atropine and scopolamine is given. When the 
operation is over, the unabsorbed portion is siphoned off and the 
bowel washed out with soap and water enema. This method spares 
the respiratory tract so that there is less salivary and bronchial 
secretion and there is less vomiting and nausea It is especially 
indicated in operations about the mouth and throat. But the anaes- 
thesia is not under full control, and may be followed by irritation 
and even hsemorrhage from bowels. A few cases of death have been 
recorded in children possibly due to overdosage, or to absorption of 
an excessive quantity from unhealthy condition of the rectum. 

Choice of anaesthetics.— There is a wide range of anaesthetics, both 
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local arid general, for the surgeon to make his selection from. The 
indications for both ether and chloroform have keen fully discussed. 
It is only necessary to point out that in both cases the drug must be 
pure. Chloroform would have been the ideal aniesthetic if it were 
safe. It IS portable, and least bulky of all the ansesthetics and never 
fails to anaesthetise. It causes less irritation and less feeling of 
suffocation. On the other hand ether is rather more than twice as 
sate as chloroform. Where however irritation of the air passages 
IS apprehended and muscular relaxation is required, chloroform 
should get the preference. For short operations the choice should be 
for gas and ethyl chloride, and tor prolonged operation, gas, oxygen 
and ether. The choice of an anjesthetic will depend upon (1) the 
patient’s physique, condition, age and mentality ; (2) the surgeon’s 
requirements ; and (3) the length and nature of the operation. If the 
anaesthesia requires to be prolonged, a combination of nitrous oxide, 
chloroform and ether, or alcohol, chloroform and ether may be selec- 
ted. In cases where the heart is weak, or otherwise diseased, ether 
should be preferred and chloroform avoided. But if damage to the 
heart is great, ether should also be avoided as being dangerous on 
.account ot the strain on the damaged heart during excitement. Active 
bionchitis or indeed a moist chest of any sort should preclude the 
use of ether. Children are specially susceptible to ether irritation 
and It is not suitable for operations about the mouth and larynx. 
‘Sometimes a few whiffs of nitrous oxide gas makes ether more plea- 
sant. 

Within recent years alkaloidal narcotics have been used with 
volatile anaesthetics, with the idea of producing complete anaesthesia 
without giving ether m high concentrations. With this idea hyoscine 
hydrobromide gr or atropine sulphate yuts morphine 

hydrochloride ^ gr is administered an hour before the anaesthetic is 
given. This combination reduces the concentration of ether necessary 
to produce anaesthesia and atropine will diminish the secretion of 
mucus so frequently seen with ether. Atropine is preferred to 
hyoscine as it does not depress the respiratory centre and also 
prevents reflex vagus inhibition of the heart. 


The differences between chloroform and ether are tabulated below:— 


Ether 

1. Ether is a weaker anaes- 
thetic and should be used in a 
-concentrated form : 6 p.c. by vo- 
lume or 15 p.c. by weight 

2. Ether being inflammable, 
no fire should be brought close to 
“the mouth. 

3. A large quantity (several 
ounces) is needed to produce 
anaesthesia. 

4. The smell of ether is dis- 
agreeable. 

5 The stage of stimulation 
is very much protracted and there 
is more struggling. 

6. The stage of anaesthesia is 
shorter, and the degree of anaes- 
thesia is less profound. 

L The fall of temperature is 
rgreat (Hare observed 4.4°F- in 
man). 

8. Nausea and vomiting com- 
mon after-effects. 


Chloroform 

Chloroform must be given 
well diluted ; 97 to 98 p.c. of air 
and 2 to 3 p.c. of chloroiorm. 

Chloroform is not inflammable. 


A small quantity, 3 drs. to 1 oz. 
is enough. 

The smell of chloroform is not 
disagreeable. 

The stage of stimulation is 
shorter, and therefore less strug- 
gling. 

The stage of anaesthesia is 
more complete, and the degree 
more profound. 

The fall of temperature is 
slight. 

Nausea and vomiting less 
common after-effects. 
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Ether 

9. Muscular relaxation not 
so easily produced. 

10. Not toxic to liver and 
kidneys. 

11. Cardiac, respiratory, and 
yaso-motor centres aie not readily 
paralysed ; hence ether is a safer 
anjesthetic. 

12 Bronchial and lung com- 
plications such as bronchitis, 
pneumonia aie frequent. 

13. Elimination is slow, and 
the smell hangs about the body 
for a long period. 

14. Death from syncope 
duiing inhalation is less probable 
in subjects of cardiac weakness. 


Chloroform 

Muscular relaxation easily 
produced. 

Toxic to liver and kidneys. 

Cardiac, respiratory and vaso- 
motor centies are readily para- 
lysed, hence chloioform is not so 
sate an ansesthetic. 

Bronchial and lung complica- 
tions are uncommon. 

Elimination is rapid, and the 
smell does not hang about so 
long 

Death from syncope is more 
probable in subjects of cardiac 
weakness. 


Preliminary basal anaesthesia — The expression indicates a 
state of unconsciousness produced by a non-volatile substance which 
serves as a base upon which complete anaesthesia can be built up by 
the administration of a volatile anaesthetic. Recently attempts are 
being made to use some non-volatile narcotics as adjuvant drugs be- 
fore the administration of the anaesthetic proper, with the object of 
protecting the nervous system by producing profound sleep, thus 
making the patient indifferent to subsequent happenings In fact 
this method, which is known as basal narcosis, is receiving consider- 
able importance, inasmuch as more reliance is being placed on these 
preliminary measures than on the subsequent anaesthetic. It obviates 
all nervous apprehensions and mental distress so often responsible 
for true shock. Moreover with the introduction of these preliminary 
anaesthetics the use of chloroform has been much curtailed, and the- 
necessity of using large amounts of ether considerably reduced. 
The drugs used for the purpose are morphine, hyoscine hydiobromide, 
avertin, paraldehyde, amytal, nembutal, luminal, evipan and per- 
nocton. These will be considered under their respective heads. 

VENYL ETHER Syn. — Vmesthene — A volatile, clear, colourless 
liquid with a peculiar odour. It is a powerful anaesthetic, its potency 
being four times that of ether, and is inflammable. Anaesthesia is pro- 
duced very quickly, within i to 1 minute with little i^xcitement. Any 
degree of muscular lelaxation can be obtained with it. Recovery is 
very rapid. The relative safety of this anaesthetic over ether is still 
unsettled, and cases are on record where it produced damage to the 
liver. Owing to the rapid action, ease of administration and compara- 
tive safety to the mother and the child it is suitable in obstetric 
practice Best administered by the closed method with oxygen, 
although open drop method can be used for short period, not longer 
than one hour. 


Anaesthetic G-ases 
AET YliENEM 

Ethylene, (^thylen.). O2H4 

Syn.— Olefiant Gas. 

Source — IMay be obtained from the products of decomposition of 
petroleum. Contains not less than 98 p.c. v/v of ethylene. It may 
be compressed m metal cylinders. 

Characters.— A colourless, inflammable gas, with a slightly sweet 
odour and taste. One volume dissolves in 9.2 volumes of water, in 
about halt a volume of alcohol (95 p.c.) at 25“C., and in about 0.05- 
volume of ether at 15.5°C. 
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Phaemacology and Therapeutics 


At ordinary temperature and pressure ethylene exists as 
a gas and induces general ancesthesia when inhaled with 
oxygen. The effects are similar to those of ether which it 
resembles, but more rapid in onset, in which respect it 
resembles nitrous oxide gas Its effects are stronger than 
nitrous oxide, and the anaesthesia is sufficiently deep to be 
employed for operations requiring muscular relaxation. 

The gas as obtained in compressed cylinders has a garlic 
smell and although the patient does not perceive it for more 
than a few breaths, it is annoying to the anaesthetist and 
other occupants of the room. 

The usual practice is to give 90 p.c of the gas with 10 p.c. 
of oxygen. For prolonged use it should be more freely 
diluted with 20 p.c. oxygen. As a rule the period of excite- 
ment is absent or relatively slight and the respiration is 
not affected, but remains slow and regular. The medullary 
centres are stimulated slightly by the lowered oxygen con- 
centration. The skin remains dry and there is no percep- 
tible increase either of perspiration or of salivary secretion. 
Post anaesthetic vomiting and ^‘gas pains” are rare, and less 
common than with ether. 

Eecovery takes place quickly, within two to three minutes, 
after withdrawal of the anaesthetic. 

It is used in the same way and with the same apparatus 
as nitrous oxide ; it is however safer, asphyxia or cyanosis 
being absent. As compared to nitrous oxide gas it produces 
complete muscular relaxation and deeper anfesthesia. More- 
over excitement is less and recovery is more quick. 

It differs from ether in being more pleasant, prompt and 
safe. There is absence of gas pains and vomiting, renal and 
pulmonary complications. 

Caution. — The gas is inflammable and when mixed in cer- 
tain proportions with air or oxygen it becomes explosive. 
It should not be used where open flame or cautery is 


used. 

CYCLOPROPANE. Syn.—Trimethylene— It is a gas and an isomer 
of propylene, heavier than air and inflammable, and will cause ex- 
plosion in concentrations of 20 to 75 p c. when mixed with oxygen. 
It is a powerful amesthetic and will produce narcosis in low c<m- 
centrations (4 p.c.) and may be used mixed with air. It is a sate, 
pleasant, non-irritating, non-toxic anaesthetic producing relaxation ot 
the muscles., The anaesthesia can be maintained for several hours it 
required but the relaxation of the muscles is not easi^ obtainea. 
The gas is administered in closed apparatus with carbon dioxide 
absorption technique with oxygen. , ^ 

Disadvantages . — Possibility of explosion ; increased haemorrhage 
from raised blood pressure (capillary bleeding) ; tendency to res- 
piratory depression or even arrest during deep anaesthesia ; « ,, 

Advantages . — High percentage of oxygen compatible with tu 
anaesthesia without premedication, and absence ot irritation o 
respiratory passages. Suitable for major thoracic surgery and oa 
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risk cardiac cases, e.g. total thyroidectomy for congestive heart 
failure. 

NIT GENII ONOXI IJ 

Nitrous Oxide. (Nitrogen. Monox.). NgO 

Syn.- Laughing Gas. 

Source.— Prepared by heating ammonium nitrate. Supplied com- 
pressed in metal cylinders. Contains not less than 93 p. c. v/v of 
nitrous oxide. 

Characters.— A colourless gas, heavier than air, with a charac- 
teristic odour and faint sweetish taste. 

Phaemacology and Theeapetttics 

Nitrons oxide is a gas and produces general anassthesia 
almost instantaneously, partly by direct narcotic action on 
the central nervous system and partly by exclusion of 
oxygen and inducing ansesthesia. Its action on the central 
nervous system is possibly due to its solubility in lipoids. 
The mixture used contains 20 p.c. of air and so 4 p c. of 
oxygen, therefore the inhalation cannot be continued for 
more than a few minutes. Nevertheless it produces sufficient 
anaesthesia to enable the surgeon to perform small operations, 
like extraction of tooth or incision of an abscess, painlessly. 

The anaesthesia is brought about so quickly that the 
different stages can hardly be differentiated. At the begin- 
ning there is some buzzing of the ear and indistinctness of 
vision, soon followed by impairment of consciousness, a pleas- 
urable sensation, and a tendency to laugh (hence the name 
laughing gas). As soon as the inhalation is stopped the 
patient returns to consciousness, and the cyanosis disappears 
within half to quarter of a minute. The pulse becomes 
slower and fuller, and the respiration returns to normal. 

For prolonged ansesthesia the gas is used with oxygen, 
or given after a preliminary dose of morphine and hyoscine, 
as then the anaesthesia can be produced without the risk 
of asphyxia. When given with oxygen there is less distur- 
bance of the vital centres than with any other general 
anaesthetic Moreover the anaesthesia can be prolonged 
without any fall of blood- pressure, depression of respiration 
or post-operative shock. 

It is impossible to obtain with nitrous oxide and oxygen 
alone sufficient muscular relaxation, because at the ordinary 
atmospheric pressure the blood cannot take up sufficient 
nitrous oxide to produce deep anaesthesia. If, however, 
it is used with small quantities of ether, a relaxation of the 
muscle is obtained which is out of proportion to the amount 
of ether used, and this becomes more marked when ether 
and chloroform are used in combination. To secure better 
control of the proportion of gas and oxygen various forms 
of apparatus have been devised. For small operations it is 
administered through a tight-fitting mask to exclude air. 

Gas and oxygen is the ideal anaesthetic because of its 
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nearest approach to 100 p< 5 . safety. Unfortunately the 
apparatus is expensive and bulky and is liable to mechanical 
breakdown and requires constant and careful looking after 
to keep it in working order. 

For satisfactory surgical anaesthesia 94 to 96 p.c. of N 2 O is 
needed thus a certain amount of anaesthesia is always present. 

As a rule no after effects are observed, and it is prac- 
tically devoid of any danger except asphyxia from want of 
oxygen which may cause a rise of blood pressure to a 
dangerous extent in elderly persons. Some complain of 
giddiness, headache and drowsiness. 

Contra-indications. — Elderly persons with arterio-scle- 
rosis, those suffering from valvular and myocardial disease, 
obese and anaemic persons, and in operations on the brain. 

AET YEIS C E I IJM 

Ethyl Chloride, (^thyl. Chlor.). C 2 H 5 CI 

Source.— Obtained by the action of hydrogen chloride on ethyl 
alcohol, or on Industrial Methylated Spirit. 

Characters.— Gaseous at ordinary temperatures and pressures, but 
as usually supplied is condensed into colourless, mobile, inflammable, 
and very volatile liquid. Odour ^ pleasant and ethereal. Slightly soluble 
in water, miscible with alcohol (90 p.c ), and ether. 

Pharmacology and Therapeutics 

Ethyl chloride is both a local and general ansesthetic, and 
being extremely volatile is largely used in the form of spray 
to produce local anaesthesia in dental practice and minor 
surgery. As this anaesthesia does not penetrate into^ the 
deeper tissue it cannot be used for deep surgical operations. 
When inhaled it resembles chloroform in its action and 
depresses the heart like chloroform, though less powerfully. 
Consequently the blood-pressure falls, due partly to the de- 
pressed action of the heart and to the relaxation of the 
blood-vessels. Being very volatile it is administered in a 
■concentrated form, for this purpose a mask similar to that 
used for nitrous oxide gas may be used An ordinary glass 
funnel with some loose absorbent cotton-wool serves the 
purpose equally well ; the broad end being placed over the 
mouth, ethyl chloride is sprayed upon the cotton through 
the small end. It should be remembered that excepting in 
children, corneal reflex is not lost in ethyl chloride anaes- 
thesia, and that it is not of much value when muscular 
relaxation is required Ethyl chloride is a comparatively 
■safe anaesthetic and may be used to produce primary anaes- 
thesia before administration of ether or chloroform. It is 
contra-indicated in serious diseases of the heart and myo- 
cardial degeneration, where ether is safer. 

3. Hypnotics 

Hypnotics are drugs or measures employed to induce or maintain 
«leep. Sleep is a natural phenomenon which comes on spontaneously 
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when the reflex activity of the central nervous system is inhibited to- 
a degree which is usually accompanied by unconsciousness. The 
unconsciousness is not deep, as in coma, "but more or less shallow. 
Like most habits, sleep is to a certain extent under voluntary control 
and is a natural sequence which follows after a. period of wakeful- 
ness. Prolonged sleeplessness is accompanied by various pathologi- 
cal changes m the cerebral cortex and the appearance of some toxin 
in the blood. 

A proper use of hypnotics implies a knowledge of the mechanism 
of sleep and the different factois concerned in producing sleepless- 
ness or insomnia. As long as the mechanism of sleep remains in 
part unexplained the tieatment of insomnia must at best be empirical. 
Sampson Wiight has put forward the theory that it may be due to 
the damping down of the conductivity in the afferent and associa- 
tion paths 111 the neivous system. Although such a conception does- 
not explain all the factors concerned in sleep, it acts as a reminder 
to the physician of the existence of the paths through which sleepless- 
ness may come. Besides there are extro-ceptive impulses from the 
external surroundings of the patient through the surface ot the body 
and special senses ; the proprio-ceptive impulses from the posture 
of or pressure on the muscles, bones, joints, and from the large group 
of visceral stimuli, of which the cardio-vascular, gastric and rectal 
are the most important.* The fact remains however that accompany- 
ing sleep there is a depressed activity ot the cerebral cortex, and 
that any factor, physical or mental, which tend to perpetuate corti- 
cal activity— pain and dyspnoea, worry and strain — render sleep more 
difficult. 

Whatever may be the underlying factors in the production of 
natural sleep, it is evident that in the majority of cases of insomnia 
the cause is the presence of some factors mimical to that state of phy- 
sical or mental equanimity so essential to natural sleep, and the ra- 
tional course of treatment would be to remove the distuibing factor. 

The following factors are mostly responsible for sleeplessness : — 

1. Obstructive.— 1. Pain^ from whatever cause it may arise, and 
the proper treatment is to allay the pain either by dealing directly 
with the primary disease responsible for it, or to make the patient 
forget its presence by the use of such drugs as morphine or any of 
its allies, barbiturates or other analgesics according to the intensity 
of the case. 

2. Certain general and visceral diseases.— Diseases of the hearty 
vessels, kidneys, etc., often cause sleeplessness. Cough and dyspnoea 
are^ often responsible for sleeplessness Cough may be a part of 
serious lung complication, or due to some local trouble in the throat. 
The rational treatment is to remove the disturbing factor, whenever 
possible, supplemented by the use of proper hypnotic drugs. Digitalis- 
will often induce sleep in dyspnoea from failure of the heart. 

3. Intoxications. ^Excessive tea and coffee drinking often cause 
insomnia. ’With some people a cup of tea or coffee before bedtime 
will cause sleeplessness. 

4 Infections Diseases, when accompained by high fever, e g. 
malaria, pneumonia, etc. 

5. Diseases of the Brain —{a) Organic, as tumour, meningitis^ 
syphilis ; and (b) mental, as mania, delirium tremens, etc. 

II Psychoneurosis —By far the largest number of insomnia 
comes under this head which plays an important part in the mental 
and emotional excitement. These may be worry, grief, neurasthenia^ 
hysteria, hypochondria, etc. A state of anxiety or preoccupation is 
a common factor in the production of insomnia, for instance the dread 
of not being able to sleep, active mental work, exciting companions, 
disturbing surroundings, etc., before sleep Often times the patient 


* Practitiotiei, Fel) 1938 Ibid Sept. 1936. 
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goes to bed with his mind fixed on the necessity of sleep— -a state 
specially liable to perpetuate sleeplessness. 

According to Verworn sleep is due to (1) lessened irritability, i e. 
fatigue of the cells of the ceiebral cortex which results from work* 
(2) removal of external stimuli, as noise, light, etc. A sound which 
is of a monotonous nature, eg. continuous falling of ram, or a mild 
form of peripheral stimulus, which will not excite any emotion, will 
have a soothing effect on the brain cells conducive to sleep. Many 
cases of insomnia due to psychoneurosis yield to suggestion. If the 
patient knows that he will get something for sleep, the knowledge 
will of itself bring on sleep. At the same time if he knows that the 
drug IS to be discontinued or the dose reduced, the dread of a sleep-^ 
less night will cause insomnia. Similarly if an injection of, say 
morphine is given to produce sleep, oftentimes an injection of some 
inert substance, even water, will have the same mental effect to 
produce sleep. The effect of monotonous sound, monotonous thought 
and monotonous sight in the production of sleep is well depictedliy 
Wordsworth.'*' 

The different hypnotics vary in their speed of action, duration of 
their effect and suitability for various ages and physical states. It 
is useless for instance to order a hypnotic when the patient is up 
and about, or to prescribe paraldehyde to a patient who goes to sleep 
in time but wakes up after 3 to 4 hours. 

The action of hypnotics resembles somewhat that of general 
anaes'thetics,^ but is slower m its onset, less powerful, more lasting 
and is not intended to produce a deep stage of narcosis. An ideal 
hypnotic must not irritate the stomach and should be absorbed 
readily, so that sleep may be induced at a regular interval after 
its administration and without producing any preliminary excite- 
ment. It should not be volatile and must not be excreted too rapidly 
by the lungs. It should not produce any narcotic effect, i e. should 
not depress the cerebrum more than the sleep stage, and should haye 
no untoward effect either on the vital medullary centres, or the heart. 
Theie must be a sufticient margin of safety between the therapeutic 
and toxic doses. Moreover it should not have any toxic effect even 
when used for a prolonged period and should not form a habit. Such 
an ideal hypnotic is not known at present. 

Of the different hypnotics, chloral, bromides, paraldehyde, avertin 
act by depressing the cerebral cortex ; while the barbituric acid 
group act by depressing the thalamic region. The barbiturates there- 
fore, in addition to the hypnotic effect, are markedly sedative and are 
of great service in conditions characterised by motor hyperexcita- 
bility. Morphine and hyoscine are supposed to act on both the regions. 

Hypnotics may be classified as follows 
A. Organic 

1. Alkaloidal Hypnotics 

Opium, Morphine, Codeine, Apomorphme, Hyoscine 

Opium, Moiphine and its deiivatives produce sleep andielieve excessive 
pain 

2 Aliphatic Hypnotics 

(a) Chloral Group Chloral Hydrate, Butyl-chloral Hydrate, Chlorbutol, 
Chloral formamide 


* “A flock of sheep that leisurely pass by, 
One after one , the sound of ram, and bees 
Mui muring the fall of rivers, wind and 
seas, 

Smooth fields, white sheets of watei, and 
pure sky , 

I have thought of all by turns, and yet do lie 
Sleepless 
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Ih) Aldehyde and Alcohol Gioup Paraldehyde, Averiin 

(c) Sulphonal Group Sulphonal, Methylsulphonal, Ethylsulphonal 

(d) Urea Deiivatives Barbitone, Soluble Barbitone, Phenobarbitone,. 
Soluble Phenobarbitone, Carbromal, Bromural, Amytal, Sodium 
Amytal, Pentobarbital Sodium, Evipan, Evipan Sodium, Urethane 

Paraldehyde, Aveitin and some of the barhituiates are also used as 
sedatives and anaesthetics 
3. Aromatic Hypnotics 

(a) Alkaloidal Hypnotics - See above 

(b) Phenacetm, Acetanilide, Amidopyrine, Phenazone, Acid Acetyl- 
salicylic These are not true hypnotics hut often pioduce sleep by 
lelieving neuralgic pain tlirough their analgesic action. 

B. Inorganic* Potassium Bromide, Sodium Bromide, Ammonium Bromide 
These dimmish hypersensibihty of the nervous system so that pain is less 
keenly felt. 


1. Alkaloidal Hypnotics 

PIU 


Opium. N.O. Fapaveracece 

Syn. Beng., Hind. Ahifen^ Sans. 

Source. — Obtained by incision from the unripe capsules of Papaver 
and inspissated by spontaneous evaporation. It con- 
tains in its moist condition, not less than 9.5 p c. of morphine. 

Characters.— More or less rounded, usually somewhat flattened 
masses, varying m weight, from 250 and 1000 grammes; covered with 
portions of poppy leaves, and usually with fruits of species of Bum'ex 
adhering to the masses. When fresh, plastic, becomes hard and 
tough on keeping, or brittle. Odour, strong and characteristic. 
Taste, bitter. 

Varieties.— (<x) Tur'keij opinm^ produced in Asia Minor, in rounded, 
irregular, or flattened masses, usually enveloped in poppy leaves or 
fruits of a species of Riimex to prevent the masses from adhering to 
one another. Two varieties, viz. ‘‘Soft Shipping, which may 
contain up to 30 p.c. of moisture, and the “Druggists opium which 
contains less moisture and less per cent, morphine. (6) European 
cpimn^ chiefly produced in Belgium, Greece and Yugoslavia, is of a 
higher quality than the “Soft Shipping variety of Turkey opium 
which it resembles m general characters, (c) Persian opium^ in brick 
shaped masses weighing about 1 lb. usually wrapped in red paper 
tied with red or yellow string; it contains less moisture, is homoge- 
neous in character, and usually contains varying proportions of 
native gum to give the consistence suitable for moulding them 
into bricks, (cl) Indian opium^ occurs in two forms, viz. Abkart or 
excise opium in square cakes covered with Nepal paper ; Medicinal 
opmm, in cakes and powder. 

Composition.— The important alkaloids belong to two groups. 
(1) Phenanthrene alkaloids^ viz. morphine, codeine and thebaine; 
and (2) Isoqitinoline alkaloids, viz. narcotine, papaverine, laudano- 
sine, narceine, hydrocotarnine, etc. 



Morphine 



OPIUM 


ITS 

(1) Primary alkaloids 18 in number which form a closely related 
series at one end of which stands morphine^ with its dominant pro- 
perty, the narcotic one, and at the other end tJiebaine with a typical 
strychnine action on the cord. On account of these other substances 
opium is less narcotic than morphine: — 

Morphine up to about 5 to 21 p c. Pseudo-morphine Meconidine 
Codeine about 0 3 to 4 p.c. Cryptopine Ehceadine 

Thebaine about 0.3 p.c. Prbtopine Codamine 

Anarcotine oi Narcohne, 2 to 7 p.c. Hydrocotarnine Gnoscopine 
Narceine Laudanine Lanthopine 

Papaverine Landanosine Xanthaiine 

(2) Secondary Alkaloids or Derivatives^ 8 in number:— 
Apomorphine Apocodeine Thebenine Cotarnine 
Oxydimorphine Desoxycodeine Porphyroxine Rhceadenine 

(3) Indifferent Substances^ 3 in number :— 

Opionin Meconin Meconoidin 

(41 Organic Acids^ 2 in number Lactic acid, Meconic acid 

(5) Water, — About 16 p c, 

(6) Resin, glucose, fats, caoutchouc, essential oil, odorous sub- 
stances and salts of ammonium, calcium, and magnesium. 

Variation in composition.— The percentage of morphine varies 
in Patna opium from 3 to 5, and in Smyrna opium from 5 to lOi,. 
whereas that of narcotme in the former 4 to 6 and in the latter 1 to 2. 

Incompatibles. —Tannic acid and astringent vegetable preparations,, 
salts of zinc, copper, iron, arsenic, lead and silver. Alkalies, their 
carbonates, and ammonia. 

l''' PIU UtTE ATr 

Powdered Opium. (Opium Pulverat.) 

Syn.— Pulvis Qpii, 

Sourc^.l^p'ium dried at a moderate temperature, reduced to a 
fine or moderately fine powder, and a<ljusted if necessary, by the 
addition of powdered lactose to contain 10 p.c, of morphine, or 3^ gr. 
morphine in 3 grs. 

Characters. — A light brown powder, consisting of yellowish-brown 
or brownish-red particles ; odour and taste, of opium. 

B.P. Dose.— i to 3 grs. or 0.03 to 0.2 grm. 

Official Prepakatioks 

1. Extractum Opii Siccum.— Contains 20 p.c. of morphine, or J gr. 

in 1 gr B.P. Dose 1 to 1 gr. or 0,015 to 0.06 grm. 

2. Pulvis Cretse Aromaticus cum Opio.— Contains 2.5 p.c of 
opium, or 0.25 pc. of morphine; or ^gr. morphine in 60 grs, B.P. 
Dc^e.— 10 to 6p grs. or 0.6 to 4 grm. 

Pulvis ipecacuanhae et Opii. Syn. — Pulv. ^ Ipecacuanhce Co. ; 

Ponid^r . — 10 p.c. of opium, or 1 p.c. morphine; or xV gr. mor- 
phine in 10 grs. B.P. Dose.— 5 to 10 grs. or 0.3 to 0 6 grm. 

4. Suppositorium Plumbi cum Opio.— Lead acetate 3 grs. and 
powdered opium 1 gr. in^each. 

5. Tinctura Opii. Syn. — Laudanum.— Contsbins 1 p.c. morphine,, 
or ^ gr. in 30 ms. B.P. Dose. — 5 to 30 ms. or 0.3 to 2 mils. 

6. Tinctura Opii Camphor ata. Syn. — Tinct. Camphorce Co. , Pare- 

gone ; Paregoric Elixir.— ^.0^ p c. w/v morphine, or -gV gr- in 60 ms. 
B P. Dose.— 30 to 60 ms. or 2 to 4 mils. ^ 

Non-official Preparations 

1 . Pilula Plumbi cum Opio, B P.C. — Lead acetate 1?!s grs and opium about 
1/4 gr. for each pill with syrup of glucose Dose.— 1 to 2 pills. 
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2. Pulvis Kino Co —Kino 75, opium 5, cinnamon 20 5 p c. opium Dose —5 to 
•20 gis or 0 3 to 12 grm 

3 Pnquent mn GalTaft c.mn Qp if^.—Omtment of gall and ojpmn^ Opium 71/2 p c. 

Kepenlhe Syn—An^dyyie Simifai to, and is given in same 

(;^ose as, Tmctura Opii Contains 0 84 p c morphine 

^ 5 Liquor Opii Sedativus B P C. — Contains 0 95 to 105 pc w/v moiphme. 

Dose— o to 30 ms. or 03 to 2 mil 

6. Pilulse Hydrargyri c. Greta et Opii Sifn.— Hutchinson’ s Pe?7s— Giey 
powder and Dovei’s powdei, eachlgi. foi each pill Pose— One pill. 

7 Narcotma Syn,—Ana'iCQtine,—'^^N\i\\Q. inodorous ciystalline prisms In- 
-soluble in watei It is not a hypnotic but is an antipeiiodic, in which respect 
it lesembles quinine Dose —1 to 3 grs 01 0 06 to 0 2 gim 

8 Cotamine Chloride, B.P.C Styn —Styjyticnn —The chloride of an alkaloid 
prepared from naicotme Yellow ciystalline powder, veiy soluble in water 
and alcohol Useful in uterine hceniorrliage, and to check bleeding from the 
Tirethiaafter cathetensation. Dose—^k to l^h gis. or 002 to 01 gim. 

9 Papaveretum. Syn—Oninopon, Pantopon.— Consists of the hydrochlorides 
of alkaloids of opium Contains 475 to 525 pc morphine Soluble blown 
powder. Used for the same purposes as opium. Usually used hypodermically 
A 2 p c solution in a mixture of 3 parts of water and 1 part of glyceiin is suit- 
.able for internal administiation or hypodeimic use The pieparations foi injec- 
tion may be sterilised by heating. Dose — J/e to Hz gr. or 0 01 to 0 02 gim by mouth; 
^/i 2 toV€gr or 0 005 to 0.01 grm by injection 

^ O P INA Y C Y I tJM 

(jVIorph. HydrocJilor.) 

^ ^Morphine Hydrochloride. Ci7Hi903N,HCl,3H20 

Source.— Hydrochloride of an alkaloid, morphine, obtained from 
■opium. 

Characters.— Colourless, glistening needles or crystalline powder : 
odourless ; taste, bitter. Soluble in 25 parts of water, 50 parts 01 
:aloohol (90 p.o.), insoluble in ether and chloroform Aqueous solution 
neutral to litmus. 

B.P. Dose.— to g gr. or 0 008 to 0.02 grm. 

Official Preparations 

1. Liquor Morphinae Hydrochloridi —Contains 1 p.c. w/v of mor- 
phine hydrochloride, or \ gr. in 30 ms. B.P Dose.— 5 to 30 ms. or 
0 3 to 2 mils. 

2. Suppositorium Morphinae.— Contains J gr. morphine in each. 

3. Trochiscus Morphinse et Ipecacuanhas. — gr. morphine and 
iV ipecacuanha in each. 

Non-official Preparations 

1. Lmctus Morphine, U.C H.-Liq Morph Hyd 3 ms , Chloiofoim emulsion 
3 ms., Tieacle 60 grs„ Water to 1 dr. Dose—1 dr 3 or 4 times 01 oftener 
daily Childien of 8 to 14 years, 10 to 20 diops. 

2 Tinctura Chloroformi et Morphinse Composita -Chloiofoim 3/4 m. Acid 
Hydrocyanicum Dil Hs m , and Moiphme Hydrochlor i/n gi m 10 ms. Dose.- 
-5 to 15 ms 01 0 3 to 1 mil ^ 


V MO P IBfAE TA T AS 

(Morph. Tart.) 

'^lorphine Tartrate. (0i7Hi9NO3)2,04H6O6,3H2O 

Source.— A tartrate of an alkaloid, morphine, obtained from opium. 

colourless crystals; odourless; 
taste, bitter. Effloresces on exposure to air. Soluble in 11 parts of 
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water, sparingly in alcohol (90 p.c.), almost insoluble m ether and 
chloroform. Aqueous solution neutral to litmus 
B.P. Dose.— I to i gr. or 0.008 to 0.02 grm. 

Additional Non-official Preparations 

1 Morphmae Acetas.~A white Cl ystalhne or amoiphous powder. Soluble 
1 in 2^2 of water, about 1 in 100 of alcohol (90 pc], and 1 in 5 of glycerin 
Dose— Veto 1/3 gi or 0 008 to 0 02 gim 

2 Morphm® Sulphas, U.S P — Colouiless acicular crystals. Sohiliht?/ -1 gm 
in 15.5 c c of watei, fieelym hot water Dose 27^ D— Vs gr 01 0 008 gim 

3 Dionin Syn—Bthyl- Morylnne Hych o chlonde. U S.P~ A whitA yellowish 
crystalline powder, soluble in water Pleasant substitute for morphine with- 
out its undesirable effects Recommended in moiphme habit Ithaspiopei- 
ties intei mediate between morphine and codeine, but does not depi ess 1 espira- 
tion to the same extent as morphine. Relieves diy JiacMng cough Useful in 
hronchjtis_ m . ± .. wh Q£iping cmig k A useful anodyone in glaucoma, irnhs, corneal 
ulcers, etc , when used locally. Dose U ^.P.— ‘h gi* 01 0 016 grm 

4 Papaverine Sulphate.-A white ciystalline soluble salt Antisgasmodic in 
intestinal, biliary and lenal colics and bronchial asthma Useful in 

of piegnancy and after anesthesia. It has no action on the heait In angina 
pectoris. Dose.-2 to 4 grs 01 0 12 to 0.25 gim by mouth or hypodermically 

5, ’Dilz.ViAidi— Hydrochloride of dihydromoiphi7ie — Colourless, bitter crystals, 
freely soluble in alcohol and water V 32 gr. is equivalent to Vs gr moiphine 
as an analgesic Used with benefit vo. pleurisy, sciatica, facial neui algia, and 
acute arthiitis in place of moiphine Affects respiiatory centie like morphine 
Does not cause seveie constipation and is less liable to form habit. May 
cause tiansient nausea and giddiness Dose—^lso to V25 gi. or 0 0012 to 0.0025 
grm by mouth , V 32 gi or 0 002 grm subcutaneously. 

6 Eukodal — Hydt ochloiide of dihydioxycodemone Piepared from thebaine 
White crystalline powder, soluble in water. Not so toxic as dilaudid 01 dicodid 
and does not cause convulsion. It has much weeker action on the intestinal 
movements than the other two It is more depressant to the respiiatoiy 
centre than morphine A substitute foi morphine as an analgesic and sedative 
Depresses the vagal centie Used in all cases wheie morphine is indicated 
Does not produce vomiting or constipation Though piepared fiom non-habit 
forming drug it is liable to produce a habit Dose— As analgesic, Vi 2 toVegr. 

0 005 to 0 01 gtm CL 1 to 2 tablets Vs to Vs gr (0 01 to 0 02 grm ) subcutaneously. 

Pharmacology of Opium and Morphine 

Externally. — Opium and its alkaloids have no action on 
the sensory nerve endings or on the peripheral nerves. As 
morphine is absorbed to a slight extent from the unbroken 
skin and freely from the mucous membrane there may be 
some central analgesia. 

Internally. Mouth and stomach.— In moderate doses 
opium causes dryness of the mouth, tongue and throat from 
diminished secretion due to its depressant action on the 
secretory centre of the salivary and the mucus glands. In 
the stomach small doses gr.) diminish the sensation of 
hunger and slightly increase its movements ; but larger 
doses cause contraction of the pyloric sphincter and relaxa- 
tion of the fundus, and retards the passage of its contents 
by several hours. The gastric movements are diminished 
and the secretion is reduced, though it is subsequently 
increased. Opium therefore relieves pain, lessens appetite 
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and retards digestion. These effects are central and observed 
after the drug is absorbed. It often causes nausea and 
vomiting which are not due to irritation of the gastric 
nerves, since they are not so marked in the early stage, but 
occurs during recovery from its effects and even when used 
subcutaneously. It is possibly due to the formation of some 
compound with an apomorphine like effect on the centre. The 
centre is subsequently depressed, and in poisoning afferent 
impressions or direct emetics do not induce vomiting. 

Intestine—In the intestine opium redneea secretion, 
relieves pain and produces constipation. The cause of con- 
stipation has been the subject of much controversy and has 
been differently explained by different observers. While 
some demonstrated diminished peristalsis, others claimed 
marked stimulation. Apart from individual variations, it 
is possible that the presence of other alkaloids, specially 
papaverine and narcotine, which have a strong depressant 
action on peristalsis, may be responsible for the difference 
in the effects produced. All recent observations however 
tend to indicate that with morphine the tone and peristal- 
tic activity of the duodenum, jejunum and ileum are increas- 
ed, while in the case of the colon may take the form of spastic 
contraction. These effects suppress the normal peristaltic 
waves and retard the passage of the contents downwards. 
The spasm of the ileo-cacal and anal sphincters together 
with the tonic contraction of the pyloric sphincter, already 
referred to, allow the food materials to remain for a longer 
time, thus helping more complete absorption of fluids and 
accumulation of inspissated faecal mass. Moreover owing 
to the central effect, the rectal sensation is diminished and 
the defecation reflex becomes sluggish. Opium therefore 
is a sedative, astringent and anodyne to the bowels. It 
also relieves, through central effect, pain and irregular 
peristalsis thus relieving colic. In intestinal colic, there- 
fore, opium by relieving spasm may cause evacuation of 
the bowels. The secretion of pancreas is diminished by its 
direct action on the gland. 

To sum up the different factors concerned in producing* 
constipation : — (1) delay in emptying the stomach owing to 
pyloric spasm and relaxation of the stomach wall ; (2) 
diminished reflex peristalsis owing to loss of sensation ; (3) 
spasm of ileo-caecal and anal sphincters ; (4) spastic contrac- 
tion of the colon ; (5) diminished secretion ; and (6) sluggish 
rectal sensation and defsecation reflex. 

If a large dose is introduced directly into the circulation 
of animals like cat or dog, it causes vomiting and purging 
through increased tonus and peristalsis of the muscles of 
the intestine. No such effect is however observed in man 
even in poisoning or when a large dose of morphine is given 
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as injection, except vomiting. It has been suggested that 
the action of morphine depends on two factors, one when 
the drug is in the blood and the other when excreted into 
the gut. Augmented peristalsis occurs during the time the 
drug is in circulation and is due to a depressant effect on the 
sympathetic ganglia, splanchnic being the inhibitory nerve 
to the intestine. When the drug is excreted into the intes- 
tine the effect is opposite to augmented peristalsis and it is 
for this effect that opium is extensively used and is due to 
some effect on the peripheral nervous mechanism. It should 
be noted that opium is superior to morphine in relieving 
intestinal pain and producing constipation, due firstly to 
its slow absorption, and secondly to the presence of isoquino- 
line derivatives, viz. papaverine and narcotine which induce 
relaxation of the plain muscles. 

Liver. — Biliary secretion is considerably reduced, causing 
the stools to be pale or clay-coloured, or jaundice may set 
in. Putsch, McGrOwan, and Walters, of the Mayo Clinic. * 
have studied the effect of intrabiliary pressure in the causa- 
tion of pain and the effect of morphine in patients after 
cholecystectomy. It was observed that after an injection 
of morphine gr.) the pressure rose from a normal of 0 20 mm. 
to 200 to 300 mm. of water, and during this rise there was 
epigastric pain and discomfort resembling biliary colic which 
disappeared slowly with the effect of morphine on the central 
nervous system. These observers maintain that the increased 
pressure was due to increased tone and spasm of the sphinc- 
ter of the common bile duct. These effects are relieved by 
the administration of amyl nitrite or nitroglycerin but not 
of atropine. 

Heart and circulation. — Morphine is rapidly absorbed 
from all mucous surfaces and soon disappears from the blood 
being partly fixed in the organs but largely destroyed, so 
that only a small fraction can be recovered in the autopsy. 
In therapeutic doses it has very little effect on the heart 
except that it is slowed from stimulation of the vagal 
centre, and slightly strengthened in force. This effect is 
antagonised by atropine. The cardiac muscles are only 
indirectly affected by large doses through low blood-pressure 
and asphyxia. But the circulation remains fairly good till 
the last ; in fact death in opium poisoning is not due to the 
failure of the heart, hut to the paralysis of the respiratory 
centre, as will be seen presently. The blood-pressure is not 
influenced in therapeutic doses, although there is flushing 
of the face and dilatation of the skin vessels In toxic doses 
blood-pressure falls due to vaso-motor depression. During 
asphyxia the face becomes cyanotic and of purple colour 
due to the vessels remaining dilated. As asphyxia advances 

* Jour. Amer. Med, Assoc,, 1936. 

12 
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the pulse may become slow, while the blood-pressure varies 
depending upon the vaso-motor centre and the heart. Since 
these effects can be abolished by aerating the blood 
sufficiently by artilicial respiration these effects are indirect 
through the respiratory centre. 

Respiration.— In small non-narcotic doses morphine will 
quiet the respiration, making it slow specially if it was quick 
and increase its depth if it was shallow. The rate becomes 
progressively slower and in larger doses it causes depres- 
sion of respiration. In poisoning the respiration becomes 
very slow, even down to three or four per minute. The indi- 
vidual respirations eventually become shallow and irregular 
and before death assumes Cheyne-Stokes type. According 
to Barbour this results from depression of the centre and 
consequent asphyxia of the heart which leads to variation 
of the blood-pressure and blood supply to the brain. During 
natural sleep and also in sleep following a hypnotic the 
breathing becomes slow because less oxygen is required 
for the inactive body, but the GO 2 content of the blood 
remains unchanged. In morphine poisoning the CO 2 content 
of the blood is increased and in large doses the respiratory 
centre loses its sensitiveness, and greater than normal 
percentage of CO 2 is required to bring about respiration. 
Morphine and its derivatives depress the excitability of the 
respiratory centre. Death takes place from paralysis of 
the centre and asphyxia. The cough centre is also depressed, 
in fact morphine, dionin and codeine reduce the sensibility 
of the cough centre in very small doses. 

Bronchial muscles are slightly relaxed by therapeutic 
doses of morphine, but more powerfully by papaverine and 
narcotine. This relaxation is of value in giving relief in 
bronchial spasm. It is well to remember that the bronchial 
muscles are contracted in toxic doses. Unless there is 
nausea, the secretion of mucus is diminished, possibly due 
to suppression of cough and longer stay of the mucus in the 
bronchi, and consequent absorption of the water. 

Nervous system.— The chief action of opium is on the 
nervous system In small doses, it first excites the higher 
faculties. During this stage, with a few the excitement is a 
pure exaltation of feelings, the imagination being pleasantly 
excited with a sense of happiness and comfort and the animal 
tendencies are set free. With others, the intellectual activity 
is heightened, and they can concentrate their energies better 
on a particular object But in the majority of cases, the 
excitability is not uniform Depression soon follows excite- 
ment with lessened sensitiveness to pain and other disturbing 
factors thus promoting a dreamy, abstracted state of mind 
conducive to sleep. After waking, there is a feeling of 
headache and nausea. In this stage, the higher psychical 
centres are first depressed and then the lower ones. In fact 
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opium acts on tlie cerebral centres in the reverse order of 
their development and forms an illustration of the ^‘law of 
dissolution.” Hearing, sight and cutaneous sensibility be- 
come blunted, and the sleeper feels no pain Opium there- 
fore resembles alcohol or chloroform in its effects on the 
central nervous system, but its action is directed more to the 
respiration and pain sensation, both of which are depressed 
in doses which have little effect on general consciousness. 
In fact morphine has a specific action in relieving pain in 
non-narcotic doses Avhich it does by depressing the tracts 
by which the pain sensations reach the consciousness. If 
the dose is large, the excitement is only momentary or 
absent. Coma soon supervenes with a profound depression 
of the cerebrum and reflex excitability. 

The medullary centres are affected by morphine ; the 
vagal and the vomiting centres are stimulated, while the 
respiratory and the cough centres are depressed. The vaso- 
constrictor centre is slightly stimulated but the vessels of 
the skin and head and neck region dilate. In large doses 
however there is depression of the vomiting centre so that 
no emesis occurs even after large doses of emetics. The oculo- 
motor centre is stimulated causing contraction of the pupil. 

Because of the depressant effects on the brain morphine 
is valuable as a pre-anaesthetic hypnotic and is given prior 
to an operation to relieve the patient’s anxiety and to 
render him indifferent to subsequent happenings. It also 
potentiates the action of volatile anaesthetics when it is often 
given with atropine to reduce salivary secretion. 

While depression of the central nervous system is marked 
in morphine poisoning in man, its effects on lower animals 
are peculiar. Thus in cat it causes wild delirium, restless- 
ness and excitement for a considerable time before any signs 
of narcosis appear. In dogs the cardio-inhibitory centre is 
stimulated, and convulsion, vomiting and purging follow. 
As a rule relatively larger doses are required to elicit any 
effect in lower animals than in man. 

Spinal cord. — Both morphine and opium, more particu- 
larly the latter, increase the reflex excitability of the cord. 
In lower animals, e g. frogs and cats, this is more marked 
and may be followed by convulsion of the strychnine type. 
In man the reflexes are depressed, but no muscular re- 
laxation is noticed as happens after chloral or bromides. 
Sometimes however it produces convulsion in man, but how 
far this is due to asphyxia or to morphine is difficult to say. 

Nerves and uscles. — The motor and sensory nerves 
are not affected except in very large doses. There is no 
complete loss of muscular power or irritability, for even in 
severe opium poisoning, the patient can be made to walk 
if supported. Because of sluggish cerebral activity and 
diminished perception voluntary movements are diminished. 
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Uterus. — Barbour has shown that in therapeutic doses 
opium has no effect on normal uterine contraction of the 
animal. During labour it delays its progress because of the 
sedative action and by preventing reinforcement of labour 
pain by the contraction of the abdominal muscles. Its use 
may be of value in checking threatening abortion from its 
sedative effect on the uterine muscle. 

Temperature. — It reduces temperature by loss of heat 
from dilated peripheral vessels, diaphoresis, and partly from 
diminished movements by which less heat is formed. 

Eye.— In morphine poisoning the pupils are contracted 
to a pin point, and they are contracted even in small doses. 
The effect lasts till asphyxia sets in when they are widely 
dilated. This effect disappears when the oculo-motor endings- 
are paralysed by atropine, but it is not affected by cocaine 
which stimulates the sympathetic endings. The action is 
central, since when dropped into the eye or injected into the 
excised eye it has no effect. It has been suggested (Mayer 
and Gottlieb) that it depresses the inhibitory impulses which 
normally keep the oculo-motor tone in abeyance. The intra- 
ocular tension is increased. 

Kidneys. — The secretion of urine is not affected by opium,, 
although there is some retention of urine from spasm of the 
sphincter of the bladder in toxic doses, though it may also 
occur even in therapeutic doses. Morphine is found un- 
changed in the urine. There is a chance of morphine being 
reabsorbed from the bladder. The amount of sugar in diabetic 
urine, and that of urea according to some authorities, arc 
diminished. 

Skin.— Opium is a diaphoretic, acting by directly stimu- 
lating the sweat glands, and by dilating cutaneous vessels 
even in small doses. Before death there is copious perspira- 
tion due to asphyxia. It may cause itching and a rash. 

Secretion.— It diminishes every secretion of the body 
except that of the skin and the mammary glands. 

It may cause poisoning through milk to suckling babies, 
and since it passes through the placental circulation to the 
foetus, the latter may be killed in utero 

Absorption and elimination. — Morphine is rapidly ab- 
sorbed from all mucous surfaces and abraded skin. Its ab- 
sorption from the intact skin is doubtful. From the blood 
the drug absorbed passes into the tissues where it is tem- 
porarily stored. Part of it is destroyed, rest is excreted 
through the faeces and urine. It is excreted by the gastro- 
intestinal tract even when used hypodermically and con- 
tinues to be found in the stomach all through the period of 
morphine action. Traces have also been found in the milk 
and sweat. The amount excreted with the urine is less at 
the beginning when most of the alkaloid is found in the 
stomach. Later it is increased. 
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Toleration — It is well-known that continued use of opium 
or morphine induces tolerance of the drug so that larger doses 
are necessary to elicit the desired effect Moreover the 
patient can take quite a large dose without showing any un- 
toward symptom. The same tolerance of the drug can be 
developed in animals (except rabbits), notably in monkeys, 
cats and dogs. The mechanism which enables the addict to 
tolerate large doses has not been clearly explained. It is pos- 
sible that more than one factor is responsible for this pheno- 
menon. It may be either storage of the alkaloid in the muscles, 
or increased power of the tissues to destroy the alkaloid. 
The view that it is stored as oxydimorphine is not accepted 
as it has been shown that this compound is not formed. 
Similarly the idea that it helped the formation of antitoxin 
may also be dismissed as it has been found that the blood of 
habituated animals contained neither protective nor toxic 
substances. Several workers have reported increased de- 
struction of the alkaloid but it is doubtful whether this plays 
any important part in the production of tolerance. 

Acute toxic action.— Poisoning by opium is very common in India 
especially in Bengal. It is chiefly suicidal, and is more frequent 
amongst the Indians In most cases it is mixed with oil before 
swallowing. Excitement in such a case is very brief or none at all. 
Drowsiness and stupor soon follow The patient may be roused at 
flrst, but soon passes into profound coma, and no external .stimulus 
can rouse him then The pupils contract to a pin’s point, surface 
becomes cold and clammy ; face and lips livid; pulse very weak and 
slow; respiration slow, irregular and at the end stertorous; finally 
the patient dies from asphyxia. A few minutes before death, pupils 
dilate. P.M. appearances are like those of suffocation. 

Treatment. —If opium or morphine is swallowed, wash out the 
stomach with stomach-pump, emetics generally tail after absorption 
owing to depression of the centre. Potassium permanganate is a 
chemical antidote and its solution (4 to 8 grs. in 4 to 8 ozs. of water) 
should be given at once if the quantity of poison is unknown or 
large, before washing. A weak solution should be employed as a 
wash for the stomach The special danger is the failure of respiia- 
tion, therefore respiratory stimulants in the form of hot black coffee 
(caffeine) should be used. Atropine Aj gr. should be given to excite 
the centre but in larger doses it tends to weaken the respiration. 
Carbon dioxide and oxygen inhalation. Strychnine -qV gr hypo- 
dermically, repeated every 2 or 3 hours for heart and lungs Similar- 
ly, arfciflcial respiration Alternate cold and hot affusions, flagella- 
tions, or taps upon the forehead with finger-nails, sinapism, electri- 
city, smelling salts to the nose, and making the patient walk to and 
fro, should be adopted to keep the patient awake. The treatment 
is to be kept up for several hours until the danger is over. Some 
recommend washing the stomach now and then as opium is excreted 
iu it, but that is unnecessary, as the quantity is infinitesimal and 
the exhaustion is rather oveimuch. 

Chronic toxic action or Morphinomania — Persons soon get habi- 
tuated to the use, and can consume large quantities It is therefore 
necessary that the patient should remain ignorant of tli e drng. India, 
Turkey, Persia, and China, are the principal countries where the 
drug is habitually indulged in. Morphinomania exists also in England. 
In India opium is either eaten or smoked. Moderate doses (5 to 20 
grs.) daily do no harm, but madak and cliandu smokers are a dis- 
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reputable set. Moral depravity, emaciation, ansemia, muscular -wealv- 
ness, physical depression, feeble and small pulse, tremor, slight 
ataxy, loss of appetite, indigestion, sluggish bowels, insomnia,, 
drowsy feeling, sexual impotence, amenorrhcea, small pupils, are the 
principal symptoms of morphinomania. 

Treatment.— GmfZuaZ reduction is the best plan. Tea, cocoa,, 
ammonia may be given to ward oft depression and collapse. Some- 
times small doses of alcohol may be necessary. If an opium-eater be 
suddenly deprived of his accustomed dose of the drug, cerebial 
excitement, restlessness, pain in the stomach and a burning sensa- 
tion in the bach give great trouble. There may be vomiting, diarrhoea, 
perspiration, seminal emission in male, and orgasm in female 

Diagnosis of opium poisoning — This falls under the province of 
medicine. However, a few hints will enable the reader to form a 
correct diagnosis (1) Alcoholic coma —Take a careful history. Smell 
of breath may not help always, as the opium and alcohol may 
be taken together or one after the other, or some one may have given 
it later. Pupils are contracted in opium poisoning, and normal or 
dilated in alcoholic poisoning. External stimulus rouses the patient 
more readily in alcoholic coma than in opium poisoning. Stomach- 
pump will guide in some cases. (2) Cerebral hsemorrhage.— History. 
Pupils are unequally contracted but if the haemorrhage is in the 
pons, they may be contracted and rendei the diagnosis more difficult.. 
Paralysis of limbs occurs on one side Temperature generally falls in 
the beginning and then rises. (3) Uraemia.— Ccw a less profound.. 
Albumin in the urine. Sometimes convulsions alternating with coma 
Examine for hypertrophy of the left ventricle,, arterio-sclei osis, and 
retinal changes, (4) Diabetic coma, by the breath and the presence of 
sugar and cliacetic acid in the urine. (5) Epileptic coma after a fit, 
coma less profound, dilatation of pupils. Examine for Babtnski’s sign. 

(6) Hysterical stupor by its characteristic symptoms and history. 

(7) Chloroform, ether, and carbolic acid poisoning, by smell and other 
special symptoms. 

Modifying influences.— Many circumstances modify the action of 
opium. (1) Children are more susceptible to poisoning Am 

infant under one year should not have more thau | to 1 m. of the tinc- 
ture. (2) iSea;.— Women suffer more from aftei- effects than men. To 
a nursing mother it must be given with caution. (3) Idiosyncrasy , — 
Some cannot take opium without brain symptoms, such as insomnia 
or delirium, while others suff'er from gastric irritation. The writer 
had to treat a woman in whom morphine \ gr. given hypodermically 
produced fainting, vomiting, and collapse. (4) Ea&Zf.— Toleration is. 
readily induced, when large doses become necessary to produce the 
desired effect and gradually lead to opium habit. The writer knew 
a person who used to take 40 grs. of morphine daily (5) Diseases , — 
Acute painful diseases require larger doses. Subjects of Brighfs 
disease cannot bear much opium, and it should be given to them with 
great caution, also to persons suffering from cardiac, pulmonary, and 
other renal diseases, cerebral congestion, and alcoholism. (6) Drugs . — 
Chloral hydrate, potassium bromide, chloroform, etc., increase its so* 
poriflc virtue, while belladonna removes constipation when given in 
combination. 

Difference of action between opium and morphine. — Though the^ 
description of the pharmacology of opium given in these pages ap- 
plies also to that of morphine, yet there are certain differences, which 
are detailed below: — 

Opium Morphine 

1. Preparations less soluble. Preparations more soluble,, 
slowly absorbed. Action slow, readily absorbed, action quicker,, 
but more lasting but not so lasting. 
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Opium Morphine 

2. Its several oonstituents, Morphine not so in man. 

such, as thebaine, codeine, narco- 

tine are cqnvulsants. 

3. Action variable on account Action definite on account of 

of varying composition. definite composition. 

4. Constipation, nausea, and _ Constipation, nausea, and in- 

indigestion more frequent. digestion less frequent. 

5. Better diaphoretic Feeble or no diaphoretic. 

6. Less sedative and less More sedative and more 

soporific. soporific. 

7. Greatly reduces the sugar No appreciable effect, 
of diabetic urine. 

8. Local action more marked Less marked on the intestines, 

on the intestines. 

9. Cannot be administered Can be administered hypo- 

hypodermically. dermically. 

Antagonists.— Atropine, caffeine, cocaine, physostigmine, and 
strychnine are antagonistic to some action or other of morphine. 
The antagonism between morphine and atropine is given below 
in detail : — 

Morphine Atropine 

f 1. Cerebral convolutions Cerebral convolutions stimu- 

depressed. lated. 

2. Respiratory centre de- Respiratory centre stimulated, 
pressed. 

J 3 Intestinal peristalsis Intestinal peristalsis legulat- 

* depressed causing constipa- ed. No constipation, 
tion. 

/ 4. Stimulates the vagus Depresses the vagus nerve 

centre and slows the pulse. endings and quickens the 
■g pulse. 

® 5. Fuptls contracted Fupils dilated through the 

S ■< through the effect on the paralysis of the third nerve 
pupillary centre. endings. 

6. Diaphoretic by sped- Anliydrotic through the ter- 

( fically dilating the cutaneous minal nerves in the glands. 

\ vessels. 

Though morphine and atropine are not true antagonists, yet 
they are useful antidotes to each other in poisoning. They are 
therefore partial antagonists and are used in combination to avoid 
certain untoward results of morphine without losing the useful 
effects. They are useful in combination in renal and hepatic colic, 
both of which relieve spasm, and atropine obviates the nausea 
which follows the use of morphine alone. 

Action of other opium alkaloids.— The important alkaloids are, 
morphine, narco tine, papaveiine, codeine and thebaine. Of these 
morphine, codeine and thebaine are phenanthrene derivatives, while 
papaverine and narcotine are isoquinoline derivatives. The latter 
group are depressants to the smooth muscles. 

Fapaverine is a powerful antispasmodic and relaxes all involuntary 
muscles specially when spasmodically contracted. Lowers blood- 
pressure from vaso-dilatation of the splanchnic area. The action 
on the central nervous system is between codeine and morphine. 
It stimulates the respiratory centre. Small doses induce sleep, but 
large doses do not make it deeper. Not an analgesic. iSarcotine 
resembles more papaverine in relaxing the plain muscles. Tliehaine 
is not a depressant but is a convulsant like strychnine through 
its effect on the cord ; it is however less active than strychnine. 
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Therapeutics 

Externally . — Opium is chiefly used as a local sedative 
and anodyne. Hot poultices or fomentations containing opium 
or with laudanum sprinkled, are often employed to allay the 
pain of pleurisy, rheumatism, peritonitis, lumbago, inflamed 
joint, etc. Earache is relieved by laudanum mixed with 
equal amount of glycerin Opium or morphine suppository, 
and the gall and opium ointment often allay the pain of anal 
Assures and piles. Opium injection per rectum relieves rectal 
tenesmus, urethral spasms, or pelvic pains. Neuralgic pains 
are better relieved when morphine is used hypodermically. 

Internally . — Opium is a remedy par excellence for remov- 
ing pain, subduing excitement and irritation, and inducing 
sleep. 

Mouth and stomach,— Opium or morphine allays gastric 
pain. Thus it is very useful in ulcer, cancer, and gastritis 
produced by alcoholism. Morphine with bismuth markedly 
relieves gastrodynia with or without heartburn. 

Intestines. — Of all the drugs we have for diarrhoea 
opium is the most valuable both in the acute, chronic and 
tubercular varieties. In lienteric diarrhoea where the half- 
digested food is simply swept down the canal by the exces- 
sive peristalsis, opium acts remarkably well. It is desirable 
to administer one or two doses of opium in diarrhoea or 
dysentery after the expulsion of the offending matters. It 
is usually combined with bismuth in diarrhoea* and castor oil 
in dysentery. In the early stage of cholera, especially when 
preliminary diarrhoea is the prominent symptom, opium may 
be usefully employed, f but not in the cold stage. In typhoid 
fever it serves a double purpose by controlling wakefulness 
and delirium and subduing diarrhoea. A rectal injection of 
starch and opium may sometimes relieve where the ordinary 
method of administration by the mouth has failed, especially 
in dysentery. It relieves intestinal colic caused by sharp 
aggravated contractions of the bowels. 

Enema Opii (0.5 to 6 p.c. in mucilage of starch) 2 to 4 oz. 
is serviceable in various ways, by checking flux, subduing 
local irritation, pain and spasm of the rectum and neigh- 
bouring structures, and giving rest to the pelvic organs. 
A morphine suppository generally averts a rigor likely to 
follow catheterisation or abdominal operations. To soothe 
local pain, an ordinary dose is enough for rectal injection, 
but a large dose is required to induce sleep. 

Heart and blood-vessels — Opium, preferably morphine, 

Bism. caib. grs. 10 Acid sulph. aromat ms 10 

Pulv Ipecac et opii grs 5 Tinct. chlorof etmoiph. co ms 5-10 

Pulv cret. aromat. grs 10 Syr zingip mg 30 

In diarrhoea Aqua menth pip dest ad oz. 1 

In early stage of cholera 
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is sometimes used in diseases of tlie heart. There can he no 
question that unmistakable relief is afforded by morphine 
injection in the dyspnoea of heart disease and of blood- 
vessels, and in angina pectoris. A single injection of ^ gi\ 
brings on refreshing sleep from which the patient wakes 
wonderfully revived; but it should not be used in cardiac 
dyspnoea caused by the pressure of serous and dropsical fluid 
If the kidneys are diseased opium is said to be contra- 
indicated though many recommend the administration of 
morphine gr. subcutaneously in renal dyspnoea and ursemic 
•convulsions. Atropine may be usefully combined to coun- 
teract the depressing influence. 

Morphine is an excellent hsemostatic in internal haemorrh- 
age specially m intestinal and pulmonary bleeding. In the 
former, it is of special value because of its special action on 
the movements of the intestine; and in the latter, it not 
only slows the heart and reduces blood-pressure, but lessens 
oough, produces sleep, and removes mental anxiety. 

Respiratory tract — Opium relieves cough but should 
be used with caution. When the cough is harassing and 
frequent, without much expectoration and without any 
tendency to asphyxia or lividity, due to reflex irritation or 
from excessive irritability of the nerves as in pleuritis, opium 
is justly and admirably indicated. But, when the act of 
'Coughing is only to empty the bronchial tubes of the abun- 
dant secretion, as in the bronchitis of the aged and infirm, 
'Or of the weak and young, opium is positively injurious ; 
for it leads to inspissation and retention of the mucus. 
In phthisis where the tubercles press upon the nerves, and 
give rise to reflex cough, opium may be given with benefit. 
In the same way, by the local application of morphine to the 
throat, in the form of linctus (see p. 174) and lozenges, many 
reflex coughs can be relieved. Sometimes it gives marked 
relief to the spasm in whooping cough; to 2 ms. of the 
linctus every hour, or gV morphine every 3 or 4 hours, 

:according to the age ot the child, should be continued until 
the whoop disappears. It should be given with great caution 
in asthma, lest it should create an opium habit, but instances 
.are common where the habitual use of opium cured asthma. 
The sharp stitch of acute pleurisy or pleuro-pneumonia 
is relieved, as if by a charm, with a hypodermic injection 
of morphine. It may be used in the early stage of pneu- 
monia to relieve pain and divstress, but should be avoided in 
the later stage specially when there are signs of respiratory 
failure. A dose of Dover’s powder often cuts short an attack 
of acute coryza and gives relief in influenza when taken 
with acetylsalicylic acid. 

Nervous system.— As a hypnotic, pure and simple, 
morphine is inferior to chloral hydrate, but for sleeplessness 
<iue to pain or irritation, it is a sovereign remedy. It is 
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often used in the insomnia of acute diseases, in mania and 
alcoholism, and in the restlessness of visceral diseases. But 
the gradual tendency nowadays is in many of these diseases 
to combine it with chloral hydrate, either alone or with the 
addition of bromides, especially so in mania and delirium 
tremens. Its superior value as an anodyne has been long 
recognised. A hypodermic injection of morphine (:|- to ^ gr.> 
relieves biliary, lead and intestinal colics ; sciatica ; facial, 
and other kinds of neuralgias ; and severe pleurodynia. The 
pain of fractures, dislocations or other injuries, of acute 
rheumatism, dysmenorrhoea and malignant diseases are only 
a few instances where opium or morphine can be most 
usefully employed. In short any pain, inflammatory or 
otherwise, is relieved by opiates. It is to be noted that 
sufferers from pain can consume large quantities without 
poisoning. 

As an antispasmodic in convulsive diseases it has been 
used in tetanus and other forms of convulsions, such as 
chorea and epilepsy, but it is doubtful if it is of any use 
in these diseases since morphine itself increases reflex ex- 
citability. Moreover its depressant effect on the respiration 
should be kept in mind. In these diseases drugs of the chloral 
group or any of the barbiturates are preferable. The pains 
and spasms of certain diseases of the cord, such as locomotor 
ataxy, are subdued by the subcutaneous injection of 
morphine. 

It is valuable as a pre-anaesthetic hypnotic (see page 
166) and is sometimes used to prolong chloroform anaes- 
thesia, and when combined with scopolamine produces 
sufficient anaesthesia, to perform operations. For this pur- 
pose morphine ^ gr. and scqpolamine gr. is given in two 
injections. This combination has also been used during 
labour, the so-called ‘^twilight sleep.” 

Kidneys. — As morphine is not rapidly eliminated by the 
diseased kidneys, it should be given with caution in Bright^s 
disease, for instances have occurred where small doses have 
produced fatal results. But a hypodermic injection of gr, 
of morphine has occasionally been found to remove urmmie 
insomnia, uraemic convulsions and uraemic or cardiac dys- 
pnoea, and one is justified in taking this risk under these 
conditions. As they reduce the sugar in diabetic urine,. 
opium and codeine are used in diabetes mellitus. 

Skin. — As a diaphoretic, Dover’s powder is used in a 


Pot bicarl) gi's 10 

Tinct opii camph ms 20 

Sp ammon aromat. ms 20 

Syr. prun seiotma ms 30 

Aqua chlorof ad oz. 1 

In cluomc bionchitis and cough. 


gi 5 
ms. 71/2 
ms 20 
ms. 30 
ad oz. 1 


Ammon, chlor. 
Tinct ipecac 
Tinct opii camph 
Syr scill. 

Aqua chlorof. 

In bronchitis. 
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variety of diseases, such as cold, induenza and slight inflam- 
matory conditions. 

Uterus. — Opium is invaluable in arresting a threatening 
abortion It must be given in large doses, laudanum in 20 
or 30 ms., or the extract in 1 gr. doses every 3, 4 or 6 hours,, 
as indicated In normal labour its use should be confined 
to the first stage. In later stage it is better avoided as 
there is risk of depressing the respiratory centre of the 
child. It is also used to relieve after-pains 

Malaria. — It is a fact that opium-eaters are less liable 
to malarial poisoning, and they enjoy better health in 
malarial districts. Opium occasionally cures malarial fever 
where quinine fails, or the two drugs combined are more 
successful than either given alone. This effect is possibly 
due to narcotine which is used in chronic cases either alono 
or with quinine. The writer has seen a few cases of filarial 
fever checked by the habitual use of opium. 

Mode of administration. — Opium or morphine can be 
administered by (1) the month as pill, powder and mixture ; 
(2) per rectum^ as suppository or enema ; (3) enepidermicalJy^ 
as plaster ; (4) epidermicaUy, as liniment ; {5) hypodermically f. 
when the pain is very severe, such as colic or neuralgia. 

Contra-indications. — It should not be used in 

(a) cedema of the lungs, and Cheyne-Stokes breathing ; 

(&) inflammatory and congestive state of the central nervous 
system, e.g meningitis, fever, in overwork and m cerebral conges- 
tion with a tendency to apoplexy ; 

(c) acute dilatation (paralysis) of the stomach or bowels ; and 
used With caution in 

(d) nephritis, especially when there is a tendency to uraemia ; 

(e) infancy and old age ; and 

(f) in all chronic painful diseases on account of the risk of forma- 
tion of habit. 


C EINA 

(Codem ) 

Codeine. Ci8H2iN03,H20 

Syn.— Methylmorphine, U S.P. , . ^ ^ 

Source. — It is morphine methyl ether, an alkaloid obtained from 
opium, or prepared by the methylation of morphine. 

Characters.— Colourless, translucent crystals, or a crystalline ppw- 
der ; odourless ; taste, bitter. Soluble m 120 parts of water, readily 
in alcohol (90 p c.), in 20 parts of ether, fieely in chloroform. 

B.P. Dose.— i to 1 gr. or 0.016 to 0.06 grm. 

C EINAE P OSP AS 

(Codem Phospli ) 

Codeine Phosphate. Ci8H2iN03,H3P04,H20 

Source. — The phosphate of the alkaloid codeine. 

Characters. — Colourless, acicular crystals, or a crystalline pow- 
der ; odourless ; taste, bitter. Soluble in 3.5 parts of water, m 350 
parts alcohol (90 p c.), sparingly in ether and chloroform. 

B.P. Dose.— i to 1 gr or 0.016 to 0,06 grm. 
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Non-official Peeparations 

1 Linctus Codeinse, BP C.— Codeine Phosphate Vs gi. in 1 di Syrup of co- 
■deine phosphate 50, citiic acid 175, emulsion of chloioform 5, glyceiin 16 50, 
mucilage of tiagacanth ^ s to 100. Dose , — Va to L dr oi 2 to 4 mils 

2 Codeinas Sulphas, TJ S P.— Colourless ciystal, usually, needle-shaped, oi 
a white ciystalline powder Efdoiescent Dose U S P—'^k gr oi 0 03 gim 

3 Apocodeinse Hydrochloride —A gieyish powdei soluble in watei Sedative 
and i7ici eases i7itestmal by depiessmg sympathetic endings, theiefoie 
antagonises the action of atropine. Dose — Vio to 1 gr. or 0 006 to 0 06 gim 

4 Dicodid — Dihydiocodeinone acid taitrate. Similar to dilaudid. Also 
makes the lespiiatory centie less sensitive to COi Dose — Vie to Via gr oi 0 004 
to 0 005 gim. 

5 Syrupus Codemae Phosphatis, B.P 1914— Codeine phosphate, 5 grm , dis- 
tilled water, 20 mil , syiup, q s 1000 mil. Strength Vi gr. in 1 di Dose — ^/a to 2 
di. or 2 to 8 mils. 


Pharmacology 

IiiternaJhj.—GQdie>me is a feeble narcotic, because it does 
not depress the cerebral convolutions so actively as morphine, 
but it excites the cord -more. It is therefore inferior to 
morphine in relieving pain and producing sleep. It does 
not produce nausea or vomiting, but causes constipation. 
It does not cause a habit, and is less depressing to the res- 
piration than morphine, but it will relieve cough in doses 
insufficient to relieve pain. It is a great paralyser of the 
visceral nerves, for it has been found that after its adminis- 
tration, irritant poisons, such as arsenic, produce neither 
vomiting nor purging. Codeine decidedly excites the spinal 
cord producing muscular tremor and increased reflex excita- 
bility when used in slightly beyond the hypnotic doses. It 
lessens the amount of sugar in diabetes. ' 

Therapeutics 

InternaJJif — On account of its sedative influence on the 
visceral nerves, it soothes the hacking cough of phthisis and 
visceral neuralgia. Syrupus codein. phosph. in 1 to 2 dr. 
doses, alone or with syrup of wild cherry, is a good preparation 
for allaying cough. Sometimes it is used with advantage 
in insomnia due to pain in some peripheral regions, when 
given in 1 or 2 gr doses, every 4 or 6 hours, 
comes on. But its chief use is in the treatment 
of .diabetes mellitus * in which case it can be given in the 
form of a pill. The phosphate being more soluble than the 
alkaloid can be used in a mixture. It is highly efficient in 
abdominal and pelvic pain, specially when ovarian in origin. 

Apocodeine resembles apomorphine in its action, but is 

Codem pbosh gr. Va 
Ext. nuc vom. gi V-t 
Ext bellad sic gi. V^ 

Pil iheico. grs 4 
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a better expectorant and less efficient emetic than the latter. 
30 ms. of a 1 p.c. solution is used in bronchitis, and the 
same amount -when used hypodermically acts as a purgative. 

lAM P IIVAE Y OC EO I r 

(Diamorph. Hydrochlor ) 

Diamorphine Hydrochloride. C2iH230sN,HCl,H20 

Syn.— Heroin Hydrochloride : Diacetvl-morphme Hydrochloiide 

Source.— The hydrochloride of an alkaloid obtained by acetylation 
of morphine. 

Characters.— A colourless, crystalline powder ; taste, bitter. Solu- 
bility. ~1 in 2 parts of water, 1 in 11 parts of alcohol (90 p c.). 

Incompatihles.—Acids and alkalies which decompose it. 

B.P. Dose.— to I gr. or 0.0025 to 0.008 grm. 

Non-official Preparations 

1 Elixir DiamorpMnas et Pini Co., B.P.C.— Each dr contains Vse gr dia- 
morphme hydrochloiide, andVisgi. terpin hydrate with oil of pine, glycenn, 
etc. Dose — Va to 1 dr. or 2 to 4 mils 

2 Elixir Diamorphmae et Terpini cum Apomorphina, B.P.C.— Contains Vie. 
gr heioin hydrochlor, Vis gr terpin hydiate and Vsa gi. apomorphine hydio- 
chloride in 1 dr Dose.—^h to 1 di or 2 to 4 mils. 

3 Lmctus Diamorphinae cum Ipecacuanha, B P C.— Contains Vw gi heiom 
hydrochlor , m liquid extract of ipecac , in 1 dr , with hyoscyamus, and: 
syrup of tolu. Dose.—% to 1 dr or 2 to 4 mils. 

Phaemacology and Theeapeutics 

Heroin resembles morphine in its general action, which 
it has replaced in the treatment of congh, especially the dry 
hacking cough of phthisis. It is a depressant to the respira- 
tion, which IS rendered slower but deeper, but it does not 
interfere with gas exchange, and is used to stop irritable 
cough. It is about five times more depressant than mor- 
phine, but less so to sensory nerves and not so constipating. 
A hypodermic injection often relieves a fit of asthma. For 
the relief of cough it is generally used in the form of 
linctus. It is liable to produce a ‘habit’ and causes suppres- 
sion of urine, and has no advantage over morphine or 
codeine. 


CANIVA IS IN ICA 

Indian Hemp. (Cannab. Ind.). (Not official) 

Syn. I.V —Ganja. Beng , Hind 

Source.— The dried flowering or fruiting tops of the pistillate plants of 
Cannabis sativa, giown m India , fiom which no lesin has been lemoved 

Composition —(1) An active Resin (cannabi7io7ie), the chief constituent 
of which IS Cannabi7tol, C21H26O2 (2) A Volatile Oil Fat, wax, etc 
Incompatibles — Watei and watery infusions precipitate the lesin. 

Non-official Preparations 

1 Extractum Cannabis —A rich green, soft resinous extiact Dose.—H* 
to 1 gi 01 0*016 to 0'06 grm. 
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2 Tmctura Cannabis — lin20 of extiact Dose—b to 15 ms or 0 3 to 1 mil. 
3. Cannabinae Tannas —A brownish powder In dysmeno't ? Ima, menorrhagia, 
and as a hypnotic in nervous insomnia Dose.— 4 to 8 gis or 0 25 to 0 5 grm. 


PHABryiACOLOGY OF GaNNABIS IlSTpiCA 

Intenially.—Jii small doses it sharpens the appetite, which becomes 
sometimes so ravenous that it cannot be appeased by food. It also 
promotes digestion and causes constipation. If indulged in for long 
it may cause loss of appetite and gastric derangement. It is slowly 
absorbed by the small intestine and produces its effects within half 
an hour. It relieves spasm of the intestine. 

Nervous system.— Its chief action is on the cerebium and resembles 
in many respects that of alcohol or opium, but is uncertain owing to 
variation in strength and to individual peculiarities. When smoked 
the effects are almost instantaneous. In small doses, either smoked 
or taken by the mouth, it causes pleasurable sensations with gay, 
joyful and exalted ideas and a refreshed feeling, specially after 
bodily fatigue. In fact it is often smoked by some people to enable 
them to undergo physical exertion without appreciation of fatigue 
or exhaustion. Ganja smoking is almost universal with certain 
classes of saclhus and mendicants and it is said it helps them to 
forget all about their worries and privations of the outside world, 
and concentrate their mind in an agreeable manner to their devotion. 
Under its influence the knowledge of time and personality is lost 
and the drugged man feels that he is enjoying the pleasures of life 
for hours together, although in reality it is only for a few minutes. 
If continued, it causes intoxication and loss of self control. The 
drugged man becomes very talkative and jovial, and laughs at every 
-thing, whereas^ a sedate person becomes more sociable, has less 
control over himself, and eventually passes into a sort of waking 
delirium. The delirium, generally noisy and restless, is accompanied 
by muscular excitement, and is followed by sleep which is attended 
with delightful and erotic dreams. It is therefore an exhilarant, 
deliriant and hypnotic. Sometimes there is considerable amount of 
heaviness in the head and the patient feels “a sensation as of the 
brain boiling over and lifting the cranial arch.” In large doses it 
induces a sort of catalepsy, followed by coma and death from cardiac 
failure. Excessive smoking of ganja, specially by beginners may 
-cause mental derangement and even insanity. 

The sensory nerves are paralysed and there is tingling and anses- 
thesia of the skin. The muscular sense is also lost, and if pain is 
present is abolished or at least reduced. It is an anodyne but less so 
than opium or belladonna 

Heart and circulation. — Its action here is very uncertain The pulse 
may be quickened or slowed depending upon excitation or narcosis. 

Respiration is not affected. The breathing becomes hurried during 
-the stage of excitement. The pulse is not altered when taken as a 
drink, but becomes slow during^ narcosis. 

The^ secretion of urine is slightly increased, but prepared bhang. 
which is used as a drink, causes copious diuresis. 

In the form of ganja, hemp is largely smoked, and the leaves are 
used by powdering it and mixing with aromatics, sugar, cardamom 
and milk, and the preparation is then known as bhang, sidhi, or sabp. 
Charas is of a dark green or brown colour and contains resins which 
exude from the leaves, is as a rule smoked with tobacco, and is a 
powerful narcotic. The leaves are also used in the preparations of 
different kinds of sweets and pastries, and the prepared bhang is 
also taken as ice-creams They all_ produce the same effects on the 
'oentral nervous system Hashts is a confection and contains in 
addition to the leaves and resins, opium, poppy seeds, datura seeds, 
-cloves, anise, sugar, butter, milk, etc. 
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Therapeutics of Cannabis Indica 

^JC^er^^aZZ^.— Mixed with linseed meal (1 in 4), hemp in the form 
■of poultice allays the irritation and pain of inflamed piles and fissures 
The dry leaves warmed may be used as fomentation for the same 
purpose. 

Internally Gastro-intestinal tract.— As an appetiser and stomachic 
tonic it is valuable in dyspepsia and dyspeptic diarrhoea, and relieves 
pain and spasm in some forms of dysentery specially when combined 
with small doses of castor oil. It soothes the pain of gastralijia and 
corrects the griping of purgatives 

Nervous system.— As an analgesic it was largely used in migraine 
but is not much used now being replaced by the drugs of the phena- 
cetin group. It is occasionally used with benefit in continuous 
headaches, specially those occurring at the menopause, or due to 
worry and fatigue. As a hypnotic it is rarely used now although 
"Sir Russell Raynolds strongly recommends the extract (i to J gr.) 
in senile insomnia. As an anodyne antispasmodic, the tincture or 
the extract may be used in intestinal, biliary and renal colics, spasm 
of the bladder and chordee. Its beneficial effects in tetanus has long 
been recognised. 

Genital organs.— In menorrhagia, spasmodic and nervous dys- 
menorrhoea and ovarian irritation, it not only relieves the pain, but 
seems to act favourably on the uterine muscular fibres 

2. Aliphatic Hypnotics 
(a) Chloral Group 

CHLO AlilS T AS 

Chloral Hydrate. (Chloral Hydr.). CCl3.CH(OH)2 

Source.— Obtained by the addition of water to chloral, produced by 
the action of dry chlorine on ethyl alcohol. 

Characters.— In colourless, non-deliquescent crystals. Odour, pun- 
gent but not acrid. Taste, pungent, bitter. Volatilises slowly on 
exposure to air. 5'oZ^t6^Z^^^/.— Less than m 1 part of water, alcohol 
(90 p c.), ether, and m 3 parts of chloroform. 

Incompatibles.— Alkaline substances which liberate chloroform. 

B.P. Dose. — 5 to 20 grs. or 0 3 to 1 2 grm. 

Non-opficial Preparations and Derivatives 

1 Chloral Camphoratum, B P C.— Each equal' amount 

2 Syrupus Chlorahs, B P. 1914.— Each fluid dr. contains about 11 gis. of 
•chloral hydi ate Dose—ZO to 120 ms oi 2 to 8 mils. 

3 Dormiol Syn ^Amylene Chloral —A colourless liquid with camphor- 

aceous odour — 5 to 50 ms or 0 3 to 3 5 mils. 

4 Butyl-chloral Hydras —In peaily white tnmetnc laminse, with a pun- 
gent, aciid odour and an aciid taste Action similar to chloral hydrate, 
supposed to be specially valuable in nem'algia of the 5th neiwe Bose —5 to 20 
grs or 0.3 to r2 grm. 

5 Glucochloral, B P C. S^j7i — Chlotalose—K hypnotic, resembles moie 
morphine than chloral Produces, increased reflexes and sometimes convul- 
sion, specially when large doses are given Heart is not affected nor the 
respiiation unless given in laige doses. JDose —3 to 10 grs. or 0 2 to 0 6 gim 

Pharmacology 

Locally chloral is an irritant to the skin and when 
used in a concentrated solution may even cause vesication. 
It is an antiseptic. 

Internally, — Chloral is an irritant to the stomach and in 
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<ioncentrated solution causes nausea and vomiting. Given 
freely diluted no such effect is observed. It is readily 
absorbed and carried to the central nervous system where it 
is taken up by the cells. It is reduced in the^ body into- 
trichlorethyl alcohol, which also acts as a hypnotic. 

Heart and circulation. — A moderate dose of chloral (10 
to 20 grs.) in a healthy adult rarely causes any circulatory 
changes except that the heart is rendered slow, but this is 
not more than is found in natural sleep. In common with 
all narcotics containing a halogen derivative, it depresses 
the heart and finally arrests it in diastole, but this effect is 
only observed when the dose is above the therapeutic limit. 
This is due to its direct action on the cardiac muscle. The 
blood pressure is not affected in ordinary therapeutic doses^ 
but there is some flushing of the skin from dilatation of the 
cutaneous vessels, and for this reason there may be skin 
eruption forming erythematous rash, although may be 
urticarial or purpuric. In large doses, or in poisoning, the 
pressure falls from diminished cardiac output and depression 
of the vaso-motor centre causing dilatation of the vessels, 
when the pulse becomes slow, feeble and intermittent. 

Respiration — In moderate doses no effect on respiration 
is observed, but in toxic doses the breathing becomes slower, 
shallower and irregular, and finally stops from paralysis with 
the simultaneous arrest of the heart. 

Temperature.— Chloral hydrate tends to lower the body- 
heat, and in toxic doses there is a marked diminution of the 
temperature, due to dilatation of the cutaneous vessels and 
diminished production of heat from muscular relaxation, and 
possibly to diminished activity of the heat regulating centre. 

Cerebrum.— In moderate doses (15 to 30 grs.) it induces 
within ten to fifteen minutes a sort of soothing drowsiness 
followed by refreshing sleep indistinguishable from natural 
slumber. The sleep generally lasts from 5 to 8 hours without 
producing any unpleasant after-effects, such as, headache, 
drowsiness, confusion or sickness. It induces sleep by de- 
pressing the sensory or receptive functions of the brain. 
And since the sleep is induced by dulling of the perceptions, 
acute pain may prevent sleep after chloral. In fact chloral 
has no effect in relieving pain like opium Large doses (50 to 
SO grs.) cause prolonged sleep which is deeper, and although 
no complete anaesthesia is produced, pain is less felt and the 
reflexes are lessened. Still larger doses produce stupor and 
coma with complete muscular relaxation leading to asphyxia 
from paralysis of respiration. Before death the pupils are 
powerfully contracted to pin point. The motor areas of the 
brain cortex are rendered less irritable which eventually fail 
to react to electrical stimulation. 

Spinal cord. — In ordinary hypnotic doses the spinal 
reflexes are not affected. In large doses they are first 
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-depressed and then paralysed before the failure of respiia- 
tion This effect on the spinal reflexes is more marked than 
morphine. 

Kidneys. — It is excreted by the urine in combination 
with glycuronic acid which reduces Eehling's solution and 
therefore it was thought that chloral caused glycosuria. 
Large doses cause nephritis and hsematuria. 

Absorption and elimination —It is absorbed from all 
mucous surfaces and excreted with the urine as non-toxic 
trichlor-ethylglycuronic acid (urochloralic acid). It has less 
tendency to cumulative effect. A portion is eliminated 
unchanged. It escapes chiefly by the kidneys and partly by 
the lungs and skin. 

Acute toxic action.— Acute poisoning is rare. The symptoms are 
profound sleep merging into deep coma ; lividity of the face ; 
pallor ; cold sweat over the forehead and head ; slow, laboured, 
and afterwards shallow and feeble breathing; frequent, feeble, and 
irregular pulse ; marked fall of temperature^ which may be so great 
as alone to cause death (Brunton) ; pupils contracted and absolute 
muscular relaxation. Death takes place from paralysis either of the 
heart or of the respiratory centre. 

Treatment. — Emetics or pump. Friction ; external warmth ; stimu- 
lants, such as ammonia, ether, etc ; atropine, strychnine, caffeine 
hypodermically. The patient if he can be roused should not be 
allowed to sleep. 

Chronic toxic action or Chloralism — Craving for chloral is soon 
generated ip those who are addicted to its use. Gastro-intestinal 
disturbance; cutaneous eruption, such as erythema, pustules, vesicles, 
etc.; bodily and mental weakness; sudden flushing, dyspnoea and 
palpitation are prominent symptoms Death often results from an 
over-dose. The best treatment is the gradual withdrawal of the daily 
dose with generous diet, fresh air, tonics and nervine sedatives such 
as hyoscyamus. 

Physiological antagonists. — Atropine, strychnine, physostigmine, 
picrotoxin. 


Therapeutics 

Externally . — As a local anodyne Chloral Camphor or 
Chloral c. Menthol may be painted over superficial neuralgic 
areas, and applied within carious painful teeth. The efficacy 
of any of these combinations may be greatly augmented by 
the addition of cocaine. 

Internally — As 3b pure and simple hypnotic it is unrivalled 
in sleeplessness due to worry, overwork or old age, but not 
to pain. In doses of 15 to 20 grs. it induces a refreshing 
sleep, which thus obtained not infrequently leads to the 
repeated use of the drug and thereby induces the chloral 
habit. It is very efficacious in febrile insomnia. In fatty 
degeneration of the heart a hypnotic like paraldehyde, bar- 
bitone or medinal should be used, as they do not contain any 
chlorine molecule. In other affections of the heart, chloral 
may be used safely, and is often of great value as a hypnotic. 
It is a most valuable remedy for delirium tremens. In 
combination with bromide of potash it will often check the 

13 
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disease in the early stages. The method of administration is 
as follows :—During the day 20 ^rs. of sulphonal, dissotved 
in a glass of warm milk or brothshould be given every 3 hours, 
then at 8 p.m. administer 20 grs. of chloral with 20 grs. of 
potassium bromide and repeat the dose every 2 hours as long 
as the patient remains awake. If this produces sleep, the 
patient may wake up perfectly cured. 

Because it depresses the motor area of the cord it is 
extensively used in several convulsive diseases of children 
and adults, vis. eclampsia, tetanus, strychnine poisoning, 
hydrophobia, tetanus neonatorum, etc., specially in combina- 
tion with bromides. The addition of a few drops of the 
tincture of Indian hemp to the chloral and bromide mixture 
gives very satisfactory results in tetanus. * Many other 
spasmodic affections, such as chorea, asthma, whooping 
cough, paralysis agitans, spasmodic intestinal colic are 
benefited by it. It is an excellent drug for lessening the 
rigidity of the os and other soft parts during the first stage 
of labour without affecting the uterine contractions. 

As a general anodyne it is far inferior to morphine. The 
difference between the actions and uses of chloral hydrate 
and morphine is given below: — 


Chloral Hydrate 


Morphine 


1. A quicker, and a more re- 
freshing hypnotic. 

2. No after-effects, such as 
headache, depression, and sick- 
ness (sometimes heaviness or 
sleepiness only). 

3 No constipation. No gastro- 
intestinal derangement in medi- 
cinal doses. 

4. Cannot relieve excessive 
pain nor induce sleep in insomnia 
caused by it. 

5. Cannot relieve reflex cough, 
but can relieve convulsive 
diseases. 


A slower, and a less refreshing 
hypnotic. 

Always headache, confusion, 
and narcotism. 


Constipation common and 
sometimes nausea. 

Relieves pain and induces sleep 
in insomnia caused by it. 

Relieves reflex cough, but not 
so useful in convulsive diseases. 


Caution. — It should be given with caution to old, gouty, 
rheumatic, hysterical, delicate, and otherwise constitution- 
ally weak persons It should not be given to confirmed drunk- 
ards, except when absolutely necessary for the treatment 
of delirium tremens. It is contra-indicated in threatened 
failure of circulation, pneumonia, acute nephritis and gastric 
irritation. 


Pot hrom, gi's. 20 

Chloial. hydr grs. 15 

Tinct. cannap ind. ms. 5 

Mucilage acacia q.s 

Aqua ad, oz. 1 
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^Prescribing bints.— The aromatic syrup or syrup of 
ginger best covers its pungent taste. On account of its 
irritant effect it should be used freely diluted, and should 
not be used either in the form of tablets or pills, as when 
used in these concentrated forms it may irritate the stomach 
and the intestine* For the same reason it cannot be given 
hypodermically. It may be given by the rectum and is more 
effective than when given by the mouth. When prescribed 
with alkalies they decompose it and liberate chloroform, and 
when dissolved in alcohol it forms a poisonous compound. 
With camphor and menthol it forms an oily liquid and when 
given in solution this liquid floats. 

CHLORALFORMAMIDTJM (Not official) Chloialanaide.— Colouiless, 

inodoious, lustrous crystals Taste, slightly bittei. Solubility —1 in 21 of 
water, freely in alcohol (90 pc), solution neutral to litmus 

Dose —15 to 45 grs or 1 to 3 gims. 

Pharmacologt and Therapeutics 

Ghloralamide resembles chloral in its action with this advantage, 
that formamide, which is a stimulant, counteracts the depression of 
the circulation produced by chloral alone. It is less irritant to the 
stomach and kidneys than chloral, but is absorbed more slowly and 
after absorption is converted into chloral and is excreted partly as 
urochloralio acid, Chloral-formamide may therefore be used as a 
nervous sedative wherever chloral is indicated. It takes about half 
to three-quarters of an hour to induce sleep, and some hold that it not 
only produces sleep but relieves pain. It is therefore of value in 
neuralgia and in relieving the pains of locomotor ataxy. Combined 
with bromide it has yielded good results in sea-sickness. It is incom- 
patible with alkalies and should not be given with hot liquids. 

€ li u r li 

Ohlorbutol. (CH 3 ) 2 C(CCl 3 ).OH 

Syn — Chloretone. 

Source.— It is trichloro-^er^.-butyl alcohol with a variable amount 
of water of crystallisation. Prepared by heating a mixture of acetone 
and chloroform with potassium hydroxide. 

Characters. — Colourless crystals ; odour and taste, characteristic, 
musty, and somewhat camphoraoeous. Volatile at ordinary tem- 
peratures. Soluble in 125 parts of water, in 1 part of alcohol (90 p c.), 
readily in ether and chloroform ; in 10 parts of glycerin, and in 
volatile oils. 

B.P, Dose.— 5 to 20 grs. or 0.3 to 1.2 grm. 

Pharmacology and Therapeutics 

Externally . — Ohlorbutol is an antiseptic and a mild local 
anaesthetic by paralysing the sensory nerve endings. An 
ointment with boric acid is used to soothe irritation and pain 
in burns and scalds, and to relieve pruritus, and an ointment 
or suppository (5 grs. each) is valuable in infla ed piles. 
Dissolved in liquid paraffin (1 p.c.) it is used as a spray in 
rhinitis, nasal catarrh, and sore-throat, and may be com- 
bined with menthol and camphor. Because of its antiseptic 
property it is used to preserve organic substances from 
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decomposition. In fact it is added to adrenaline chloride 
solution for preservation. 

Internally . — The action of chlorhutol resembles that of 
chloral except that it does not irritate the stomach. Being a 
gastric sedative, small repeated doses, either alone or com- 
bined with fractional doses of calomel, act as antiemetic and 
check vomiting of pregnancy, sea-sickness, post-ansesthetic 
vomiting and vomiting of cholera.* It is a hypnotic in 10 to 
15 gr. doses and is useful in nervous excitability ; but is 
slower and less reliable than chloral hydrate. As an anti- 
spasmodic it is useful in hiccough, whooping cough, epilepsy 
and tetanus. In tetanus it may be given in 30 grs. doses 
dissolved in olive oil 4 grms. by rectal injection. 

The usual method of administration is in powders, cachets 
or gelatin capsules. As it volatilises even at the ordinary 
temperature slowly, the powders should be dispensed en- 
closed in tinfoils and in stoppered bottles. When given in 
mixtures it should be suspended with acacia or tragacanth. 

(5) Aldehyde Alcohol Group 

PA AIL EHY Ui 

Paraldehyde. (Paraldehyd.). C 6 H 12 O 3 

Source. — A product of the polymerisation of acetaldehyde. 

Characters.— A clear, colourless liquid; odour strong:, charac- 
teristic ; taste, disagreeable. Sp. gr. 0.998 to 1.000. SolubiUhj.—l m 
9 of water and with all proportions in ether, chloroform, alcohol and 
volatile oils. 

B.P. Dose. — 30 to 120 ms. or 2 to 8 mils. 

Phaemacologt 

Paraldehyde is readily absorbed, and manifests its action 
chiefly on the cerebrum, producing calm refreshing sleep, 
akin to natural slumber, without any after-effects or cardiac 
depression. It resembles alcohol in its effects, but is a more 
powerful narcotic and rarely induces excitement. It is 
therefore a pure hypnotic, but its action is more speedy, 
producing sleep within ten to fifteen minutes. In moderate 
doses, it increases the flow of urine, without deranging the 
digestive tract, or affecting the cardiac or respiratory centres 
which are paralysed only by enormous doses, death taking 
place from respiratory failure. It is partly eliminated by 
the breath, to which it imparts an unpleasant ethereal odour. 
A roseolous rash is sometimes noticed on the skin. 

Poisoning from paraldehyde is rare. Two fatal cases have recent- 
ly been recorded. In one a dose of 6 drs. proved fatal, in another 

Hydrarg. subchlor. gr 1/12 

Chlorbntol gr. 1 

LactosB grs. 5 

One powdei eveiy hour in vomiting of cholera or other vomiting. 
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a total quaatity of 2 oz. taken during 36 hours proved fatal. Post 
mortem examination showed gastric mucosa hardened, wrinkled and 
greyish-white resembling the condition found in phenol or corrosive 
sublimate poisoning.* Two ounces given per rectum proved fatal 

Therapeutics 

Paraldehyde may he safely used as a hypnotic in insom- 
nia of cardiac or respiratory diseases, mania, hysterical 
excitement, etc. It has been tried in asylum practice and 
is considered to be a valuable remedy. It is used chiefly 
where chloral is contra-indicated, and is valuable in deli- 
rium tremens. Constant use may produce toleration of the 
drug. 

Its action is short-lived and is useless in cases where 
prolonged sleep rather than speedy induction is required. 
A paraldehyde habit though known is of rare occurrence. 
Its only defect is the disagreeable taste and odour and that 
sometimes its use is followed by excitement and delirium. 

Since it is absorbed when given by the rectum, its use 
has been advocated as a basal narcotic preliminary to ad- 
ministration of some volatile anaesthetic. It is used per 
rectum dissolved either in oil or in 10 p c. solution in normal 
saline and is run into the rectum slowly at blood heat. It 
is usually given three-quarter of an hour before operation. 
Its action in saline is both quicker and surer than when 
given in oil, but its relative insolubility in the former makes 
the bulk of the fluid to be introduced rather large. The 
usual dose is 60 ms. for every stone of body weight. The 
solution used is paraldehyde 60 ms., normal saline oz., 
glucose 5 p.c. It is a safe drug and is free from undesirable 
after-effects. The patient falls asleep within 30 minutes. 
It is also used by the same route as a sedative in mania, 
eclampsia, tetanus and other convulsive diseases. 

It has also been used combined with ether intravenously 
as a general anaesthetic for short operations, to 4 drs. 
with an equal amount of ether in 5 oz. of normal saline. 

Prescribing hints. — Its pungent disagreeable taste may 
be disguised by mixing it with syrup of orange and pepper- 
mint water, or by giving in capsules. Large doses should be 
emulsified with compound tragacanth powder. Eemember 
that a small dose repeated within an hour is better than a 
single large dose. 

TRIBROMETHYL ALCOHOL. Sifn— Av $7 ti7i —In white ci'ystalline powder. 
Contains 80 p c of bromine which intensifies its narcotic action. Soluble 
in 3 parts of water. It is dissolved m amylene hydrate (2 m 1>, and 1 c.c. 
solution contains 1 grm. This is supplied as ‘avertin liquid.’ 

Dose.— 01 grm. per kilo of body weight Administered per rectum mixed 
with water ( 2^/2 to 3 p c. solution) half an hour befoie commencing the 
operation after the rectum has been washed out the previous evening and 
again thiee hours before operation. 

Medical Journal^ Epitome, May, 18. 1929. 
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Action and Uses 

Avertin is rapidly absorbed and induces anaesthesia within 10 to 
20 minutes and the patient returns to consciousness in 60 to 90 
minutes after injection. It is rapidly eliminated by the urine. 

It causes a fall of blood-pressure by depressing the heart and the 
vaso-motor system, it depresses the respiratory centre which be- 
comes less sensitive to CO,, and death follows from respiratory 
paralysis. This is counteracted by injection of cardiac stimulants, 
like cardiazoL 

At first avertin was used to induce general anaesthesia, but 
unfortunately a dose sufficient to induce anaesthesia was found 
unsafe and caused death from respiratory failure. Therefore it is 
used in smaller safe doses as a basal narcotic per rectum supple- 
mented by light administration of ether or some local anaesthetic. 

For rectal use the dose is 0 1 to 0.15 grm. per kilo of body weight 
and is administered diluted with 40 times distilled water and slowly 
thrown up the rectum If an injection of hyoscine is given the 
patient falls asleep by the time rectal instillation is completed, 
when he can be removed for operation. The anaesthesia should be 
supplemented by ether administered by open method or by nitrous 
oxide and oxygen. 

It is soon detoxicated by the liver where it combines with gly- 
curonic acid to form urobromic acid, in which form it is excreted 
by the urine. Consciousness returns within a few minutes after the 
administration has been completed. 

It is as a rule a relatively safe anaesthetic and free from post- 
operative complications. It however causes some toxic changes in 
the liver and fatal cases of acute yellow atrophy of the liver, re- 
sembling delayed chloroform poisoning, have been described in 
animals after avertin. Since it increases the risk of toxic changes 
in the liver in chloroform anaesthesia the two drugs should not be 
used at the same time. 

There is evidence that avertin and thyroxin are in some way 
antagonistic to each other, and patients suffering from toxic goitre 
with high basal metabolic rates feel the greatest benefit of the drug. 

Contra-mdications.— (1) Patients with low basal metabolic rates ; 
they do not eliminate the drug freely ; (2) abnormally low blood 
pressure ; (3) when other drugs are used which lower blood pressure 
or depress the respiration, e.p. chloroform or morphine ; (4) in 
operations near the rectum or anus ; (5) any toxic condition ; and 
(6) diseases of the liver and in nephritis. 

Note.— Avertin is an unstable compound and should be tested 
before use by a few drops of 1 in 1000 solution of congo red, if no 
change of colour takes place then it is safe. 

AMYLENE HYDE ATE. Syn. — Tertiary Amyl Alcohol.— It is Bi- 
methyl ethyl Carbinol. As a hypnotic it stands midway between paral- 
dehyde and chloral, and is stronger than the former but weaker than 
the latter. In small doses it stimulates the central nervous system 
which is depressed in large doses, and causes a fall of temperature. 
It is used with avertin to counteract the depressant effect of the 
latter drug when used as a basal narcotic. Bose.— 30 to 60 ms. or 2 
to 4 mil. 


(c) Sulphonal Group 

These drugs owe their properties to the presence of 
Alkyl radicals (methyl, ethyl, etc.)- It has been found that 
the introduction of the radical ethyl C 2 H 5 into anorganic 
compound frequently confers upon it a sedative action and 
these become more poAverful hypnotics. 
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SUIP OlVAI. 

Sulphonal. (0H3)2C(S02 C 2 H 5)2 

Syn — Sulphonem ethane, U S P. 

Source —It is dietliylsulphonecUmetUiflm ethane^ and obtained by 
the oxidation of the product of the interaction of ethyl mercaptan 
and acetone. 

Characters.— Colourless, prismatic crystals, or a white powder ; 
odourless ; nearly tasteless. Soluble in 4-50 parts of water, in 15 parts 
of boiling water ; in 80 parts of alcohol (90 p.c.). 

B P. Dose. — 5 to 20 grs. or 0*3 to 1*2 grms. 

MET YESEEP OYAE 

Methylsulphonal. (CH3)(C2H5)C(S02.C2H5)2 

Syn.— Sulphonethylmethane, U S.P. ; Piethyl-sulphone-ethylme- 
thyl methane. ‘^Trional.” 

Source. — Obtained by the oxidation of the product of the inter- 
action of methyl ethyl ketone and ethyl mercaptan 

Characters. — Oolouiless, lustrous scales, or a white powder; 
odourless ; taste, slightly bitter. iSoZiiSZe in 320 parts of water: in 
12 parts of alcohol (90 p c.). 

B P. Dose.— 5 to 20 grs. or 0*3 to 1*2 grms. 

ETHYLSULPHONAL (Not official) “Tet^onal.”--Dlethyl-methane•dl- 

ethylsulphone Shining white, ciystalline tablets, or acicular ciystals \vith 
no smell but a camphoraceous bittei taste Solubility — 1 in 550 of water, 1 
in 12 of alcohol 

Dose —10 to 20 gis. oi 0 6 to 1 2 gim. 


Phaemacolocy and Therapeutics of Sulphonal and 
Methylsulphonal 

Sulphonal is a powerful hypnotic and does not depress 
“the heart or cause the disagreeable after-effects of opium. 
It has no analgesic property and acts by virtue of its 
solubility in lipoids. It takes about four to live hours to 
produce sleep as its absorption is slow and uncertain. It 
is very useful in simple insomnia, and may safely be given 
In heart disease On the other hand, it is powerless when 
sleeplessness is due to pain and cannot produce that sooth- 
ing eff'ect on the brain which is induced by morphine. 

It is excreted slowly and may have a cumulative effect, 
-and its prolonged administration is sometimes followed by 
Jicematoporphyrin in the urine which makes the urine cherry- 
red. This is more common with anmmic women and is ac- 
eompained by pain in the stomach, vomiting, weakness and 
ataxia, confusion, partial paralysis, suppression of urine, 
collapse and death These symptoms appear several days 
after administration of the drug and may be after one or 
two weeks. There is danger of sulphonal habit. It is 
decomposed in the body and is found in the urine as ethyl 
sulphonic acid. 

Although enormous closes hcive been taken without any ill 
results^ its administration is not without risk when given to 
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patients in a state of physical prostration, and alarming^ 
symptoms have occurred after 20 gr. doses given to patients 
convalescent from influenza. Restlessness, palpitation, g%ddi^ 
ness, and confusion of thoughts have occasionally been ob- 
served to take the place of sleep, specially in those suffering 
from chronic constipation. 

Methylsulphonal resembles sulphonal in its effects, but 
it is more prompt, inducing sleep in from 30 to 60 minutes 
and lasts for 8 or 10 hours. It is slightly cumulative, the 
toxicity appearing to increase in proportion to the in- 
crease in the ethyl groups. It has been largely used in 
mental diseases in which sulphonal has little or no effect. 
Tetronal is rarely used now. 

Prescribing hints. — Sulphonal may be given either in 
cachets or suspended in mucilage, but the best method of 
administration is to dissolve it in two-thirds of a tumblerful 
of hoiling water, or hot soup or milk and then stir until it is 
cool enough to drink. It should be taken at least four hours 
before bedtime. When given in cachets it may remain 
undissolved in the stomach for hours, giving the patient no 
relief at night, and making him feel sleepy all the followings 
day. 

(cl) Urea Derivatives 

Within recent years these derivatives have assumed an important 
place as hypnotics, analgesics and sedatives. They are related to 
urea which by combining with malonic acid forms barbituric acid or 
malonyl urea. The relationship of barbituric acid or malonyl urea 
is shown in the following formulae:— 

<NH - CO> ^ =®^rbituric Acid. 

Barbiturates are formed by substituting alkyl or aryl groups for two 
H atoms of barbituric acid. Thus by substituting we have- 

C H C* 

Barbitone or Veronal =B * similarly Phenobarbital = B ® 

AUobarbitone or Dial=B Amytal=B 

(-sHj CjHj. 

B = barbituric acid nucleus and is constant. 

A IT NIJM 

(Barbiton ) 

Barbitone. C 8 H 12 K 2 O 3 

Sym—Malonurea; ‘Weronal”; Diethyl-malonyl-urea ; Barbital. 

Source.— It is 5 : 5-diethylbarbituric acid, obtained by the con- 
densation of ethyl diethylmalonate with urea. 

Characters.— A white, crystalline powder. Inodorous; taste, 
faintly bitter. Solubility,— In about 170 parts of water, in alcohol 
(90 p.c.), in ether, in chloroform, and in aqueous solutions of alkali 
hydroxides and carbonates. 

B.P. Dose. — 5 to 10 grs. or 0*3 to 0*6 grm. 
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A ITOXITM SOJLU ILE 

Soluble Barbitone. (Barbiton. Solub.) 

Syn.— Soluble Barbital; "•AledinaP'; Veronal Sodium. 

Source. — Obtained by the interaction of barbitone and sodium hy- 
droxide. Contains not less than 97 p.c. of CsHii 03 N.Xa. 

Characters.— A white, crystalline powder; odourless; taste, bitter. 
Soluble in 6 parts of water; slightly m alcohol (90 p.c.) ; insoluble in 
ether and in chloioform. 

B.P. Dose. — 5 to 10 grs or 0 3 to 0 6 grm. 

CA OMAEIJM 

Carbromal. (Carbrom.) 

Syn.— Adalin ” ; Uradal. 

Source — Prepared by the action of a-bromo-a-ethylbutyrylbro- 
mide on urea. 

Characters.— A white, crystalline powder; almost odourless and 
tasteless. Soluble in 3000 parts of water, in 18 parts of alcohol (95 
p.c.), in 14 parts of ether, and in 3 parts ot chloroform. 

B.P. Dose.— 5 to 15 grs. or 0*3 to 1 grm. 

P ENG A IT NEM 

Phenobarbitone. (Phenobarbiton.) 

Syn.— Phenobarbital; ^‘LuminaP^; ‘"Gardenal.” 

Source.— Obtained by the condensation of ethyl phenyl-ethylma- 
lonate with urea. 

Characters.— A white, crystalline powder ; odourless ; taste, slight- 
ly bitter. Soluble in 1000 parts of water, in alcohol (90 p.c.), in ether,, 
in chloroform, and in solutions of alkali carbonates and hydroxides 

B.P. Dose.— I to 2 grs. or 0 03 to 0*12 grm. 

P EN A itoi^um: soee iee 

Soluble Phenobarbitone. (Phenobarbiton. Solub.) 

Syn —Soluble Phenobarbital; Luminal-Sodium. 

Source — Obtained by the interaction of phenobarbitone and 
sodium hydroxide. Contains not less than 95 p c. of CigBuOaNzNa. 

Characters A white, hygroscopic powder; odourless; taste,. 

bitter. Very soluble in water, soluble in alcohol (90 p.c.). Insoluble- 
in ether. 

B.P Dose.— 5 to 2 grs. or 0 03 to 0*12 grm. 

Non-official Preparations 

1. Nirvanol. — l^henyl-eihyl-liydantoin — A tasteless cr^’^stalline powder, slight- 
ly soluble in water Hypnotic Bind sedaUve Useful in Daily dose fora 

child 9 to 14 yeais is 5 grs or 0*3 G. Tieatment is followed, after one to two 
weeks, by pyiexiaand a morbillifoim lash, known as ‘ nirvanol sickness 
when the treatment should be stopped There is oedema of the eye lids, con- 
junctivitis and tiue eosinophilia Dose — 2V2 to 7 grs oi 015 to 0 45 grm. 

2 Proponal — Dipy opyl-Darhitui ic Acid — A homologue of veronal; white 
ciystalline powdei Veiy nairow margin between therapeutic and toxic 
dose Some consider it more toxic than veional Dose — 2 to 8 grs oi 012 to 
0 5 grm. 

3 Broniural Syn» — UvaleTcil , Domiigene — Colourless crystals Soluble in 
hot watei, ether, alcohol, and the alkalies. Contains 36 p.c bromine Hypnotic 
in neiu asthenia Sleep within 5 to 25 minutes. Dose,-b to 10 gis or 0 3 to 0 6 grm. 
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4 Pentobarbital Sodium. Si/7i — '^Netjibutal white ciystalhne powder, 
freely soluble m watei with a slightly bitter taste Dose.—V^h to 3 grs or 01 
to 0 2 gims per os, or per lectum As basal narcotic, 3 to 5 grs oi 0 2 to 0 3 gim 
in 10 c.c of water mtiavenously. 

5 Amytal — Iso amyl-ethyl-barbitmic acid— A white, crystalline powder, with 
slightly bitter taste Soluble in alcohol and ethei, slightly in water. Dose — 
As a sedative, to ^/i gr oi 0 02 to 0 04 grm {pe> os ) ; as a hypnotic, 1^2 to 5 grs 
or 0 1 to 0 3 gim. , as general ancesthetic, 3 to 10 grs oi 0 2 to 0 6 gim. 

6 Phanodorm. Syn -Cyclo-hexeiiylethyl Barbiturte Acid ^ A white, ciystal- 
line powdei, with a bitter taste Dose—Z gis in tablets , in mild insomnia, 
11/2 grs 

7 Theominal.— A combination of theobiomine 0 3 G., and luminal 0 03 G 
In aifeiioscleiosis, angina pectoi is, and other heart affections, and climacteiic 
disordei s Dose — 1 to 2 tablets. 

8 Allobarbitone Syn— Dial, Diallyl haibituiic acid —-A homologue of 
baibituiic acid Dose to 3 gis oi 0 03 to 0 18 grm 

9 Evipan.-^ethyl-cyclo-hexenyl-methyl baibitmate A white crystalline 
powdei, sparingly soluble in watei, more freely in hot alcohol. A hypnotic. 
Dose —4 to 6 gr oi 0 25 to 0 4 gi m. 

10, Evipan Sodium —Sodium salt of evipan. Fieely soluble in watei In 
ampoules containing l gim of the powdei Dose —40 to 150 ms ox 2 5 to 10 mils 
of a 10 pc solution mtiavenously. 

11. Butylethyl Barbituric Acid. Syn—Keonal, Soneiyl, Bntobaibital —A 
white crystalline powder. Soluble 1 in 300 of watei Sedative and hypnotic in 
insomnia. Produces sleep m half an houi Is also analgesic Also used as 
basal narcotic Dose— 1 to 2 grs or 0 06 to 0 12 gim 

12 Pentothal Sodium.— Yellow ciystalhne powdei Used intravenously to 
produce ansesthesia in solutions of 1 grm. inlO mils of steiile watei 3 mils 
generally sufficient for minor operations For opeiations lasting 15 to 20 
minutes one single injection is sufficient It may be also given by repeated 
doses or by continuous intiavenous method. 

13 Somnifaine.— A compound of diethylamine salts of barbitone with 
allylisopropylbaibituric acid in glycerine-alcohol solution Used both oially 
a,nd by injection, which in uigent cases may be given by the intiavenous 
loute. Vov^oxiol sedative hypnotic Used with success in mental cases 

in all conditions of excitement. Valuable in convulsive diseases like tetanus, 
strychnine poisoning, eclampsia, etc Dos«— 20 to 40 diops or 8 to 16 ms 
<supplied in solution in drop bottles for oial use, to be taken mixed with 
water ) For intramusculai injection, 2 mils or one ampoule 


Pharmacology of Barbiturates 

The derivatives of this group have practically the same 
a,ction, vis sedative and hypnotic, hut differ only in degree 
and duration, and this depends partly upon the rate of ex- 
cretion and partly upon the rate of destruction of the drug. 
Since barbituric acid is unstable and does not possess any 
narcotic action these drugs are rendered useless by the 
oxidation of their side-chains, and the compounds with un- 
stable side-chains produce very short action. They all 
belong to the aliphatic series, and as such their action varies 
with their solubility in fats. The intensity of their action 
oan be modified with the amount used and will produce sleep, 
complete insensibility or coma according to the dose. They 
are analgesics, but in this effect they are inferior to the 
■drugs of the antipyretic group. Barbitone is a sedative and 
hypnotic ; phenoharbitone, amytal and pernocton are more 
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analgesic and less hypnotic, depress the motor area, and 
are slightly more toxic. 

Barbitone and soluble barbitone (medinal) produce 
refreshing sleep lasting for 6 to 8 hours without any un- 
pleasant after-effects. They take about half an hour or more 
to produce sleep by their effects entirely on the central 
nervous system. They are about twice as active as chloral 
and four times as strong as sulphonal. Sometimes sleep is 
preceded by excitement and delirium. 

Respiration and circulation.— -No effect is observed on 
respiration, except some slowing, which is not more than 
found in natural sleep. Toxic doses depress the centre, when 
breathing becomes slower, shallower and even irregular. 
Death takes place from pulmonary cedema and paralysis of 
the centre. 

Ordinary hypnotic doses have no effect on circulation. 
The blood-pressure remains normal though the heart may be 
a little quickened Given intravenously, as for the produc- 
tion of angesthesia, both the heart and the blood pressure 
may be depressed, the pressure however returns to normal 
■soon. 

Temperature — Sedative doses lower the temperature 
slightly, which becomes very low in coma due to depression 
of the medullary centres and also from lessened movements. 

Smooth muscles.— All depress the smooth muscles pro- 
ducing loss of tone specially of the uterus. Amytal however 
has very little effect on the normal uterine contractions, and 
in anaesthesia produced by amytal the uterine contractions 
eontinue. 

Margin of safety.— Since these drugs are extensively 
used as hypnotics and analgesics it is necessary that the 
margin of safety between the hypnotic dose and the lethal 

^ j T- J .1 i.* minimum lethal dose 

one represented by the ratio . — — — — — should 

minimum therapeutic dose 

be known. The higher this figure the safer the drug. 
Duminal is 1.3 ; barbitone 1.6 ; soneryl, nembutal and 
phanodorm, 2 4 ; dial 2.5 ; evipan, 5. Thus it is not very 
safe to give luminal in full hypnotic doses, although^ in 
sedative antiepileptic dosage it is free from immediate risk. 

Absorption and excretion. — These drugs are quickly 
absorbed and are either decomposed or rapidly excreted by 
the urine. Barbitone passes out of the body in most part 
unchanged, about 70 p.c. being found in the urine, and takes 
several days to eliminate even after a single dose. Its use 
should not therefore be continued for more than one week, 
otherwise symptoms of poisoning may develop. 65 p.c. of 
pernocton, 30 p.c. of dial, between 10 and 40 p c. of luminal, 
and no amytal could be recovered from the urine. Amytal, 
nembutal and evipan with unstable side chains are metab- 
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olised completely in a few hours. Traces have been found in 
the cerebro-spinal fluid and milk. 

Idiosyncrasy. “In about three per cent, of cases idiosyn- 
crasy to barbiturates is observed and toxic symptoms may 
arise even after administration of very small doses. They 
may take the following forms 

1. Shin : Urticarial rashes, bullae, morbilliform or scar- 
latiniform maculo-papular erythema. 

2. Gastro-intestinal : Anorexia, nausea, epigastric pain,, 
diarrhcea. 

3. Nervous Defects of attention and memory, lassitude,, 
fatigue and backache, confusion, delusions and hallucina- 
tions, diplopia, nystagmus and even coma. 

4. Circulatory Most barbiturates are cardiac de- 
pressants of more or less serious nature, and all cause some 
fall of blood pressure.* 

Toxicology. — The action of these derivatives varies in different 
individuals. While symptoms of poisoning have been reported with 
1 gr. of veronal, recovery has also taken place even after 60 grs. All 
these drugs are more or less cumulative and the symptoms of over- 
dosage are often due to this factor, t.e. when continued for long even 
in therapeutic doses, hut are specially common when excretion is also 
scanty due to the kidneys not functioning properly. A case of 
delusional insanity following nembutal-ether anaesthesia has been 
recorded after 3 grs. (two capsules) of nembutal with Rr of 
atropine by the mouth before administration of gas-ether anses- 
thesia.f 

When a toxic dose is taken headache, vertigo and ataxia would 
appear in a few minutes, and there may be a short period of excite- 
ment. The patient would faU asleep and then pass on to coma. 
Babinsky’s reflex may be positive for a time, but soon all reflexes 
and sensations aie lost. Cyanosis is as a rule present with stertorous 
and irregular breathing which may stop for a while in the later 
stages. Temperature becomes subnormal, pulse rapid. Retention of 
urine is common. First catheter specimen contains large amount of 
the drug. Coma may last for several days. 

Treatment.—If seen within four hours, repeated washing of the 
stomach with warm water. No alkalies should be given as they 
combine with the drug to form soluble salt which is very quickly 
absorbed. Put 1 pt. of strong hot coffee with some milk and 1 oz^ 
of castor oil. If seen after six hours, lavage is still useful. In fact 
lavage should be repeated twice after interval of four hours. Colon 
should be washed out at once and again after 12 hours, Strychnine- 
4 gr, picrotoxin yV to ^ gr. and atropine gi* every four hours, or 
ephedrine IJ grs. Subcutaneous injection of warm saline solutiort 
and rectal use of saline and glucose 4 p.c. Oxygen if cyanosis is 
present. Hasten removal of the poison from the central nervous 
system specially the vital medullary centres by lumbar puncture 
at once and repeated every 12 to 24 hours which helps to reduce^ 
cerebrospinal pressure and elimination of the poison. 

Fatal Dose:— Death has been caused by 15 grs. of luminal and of 
veronal; 28 grs. of dial; and 6 grs. of nembutal used for premedica- 
tion in hyperthyroidism. Average fatal dose is larger ; 50 grs. for 
veronal, 30 grs. of luminal should be considered fatal. X 

* Castleden The 'Practitioner, Sept 1936 
t Poyal Society of Medicine, Aug. 1932 

tE. Boche I/ynch’ British Medical Joimiah Decenibei, 5,1936. 
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Therapeutics of Barbiturates 

The chief uses of the different preparations of this group 
are as hypnotics, sedatives, analgesics and anaesthetics. 

As hypnotics these derivatives have come to the forefront 
and are used in preference to the sulphonal group because of 
their liability to poisonous effects and paraldehyde which is 
disagreeable. They produce almost natural sleep within 20 
to 30 minutes lasting for 6 to 8 hours from which the patient 
wakes up refreshed, although some lassitude remains during 
the day. They can be used in any form of insomnia and 
are of extreme value when sleeplessness is due to nervous 
excitability, mental disease and cerebral excitement. As 
hypnotics, veronal and medinal are given in 7^ gr , and 
luminal and amytal in gr. doses Luminal sodium being 
soluble in water can also be given hypodermically. 

They are valuable sedatives to the brain and as such are 
more prompt than bromides and can be used in all cases 
where bromides are indicated. Of all the preparations 
luminal is largely used. It is also useful in vomiting ot 
pregnancy and sea-sickness in doses of 0.06 to 0.12 grm. (1 
to 2 grs.) half an hour before meals. Alone or combined 
with belladonna it is useful in pyloric stenosis and colic. 
They are all used to reduce convulsion in mania, delirium 
tremens, excitement following withdrawal of morphine, 
epilepsy, strychnine poisoning and tetanus. Because they 
have greater power to allay motor excitability, luminal and 
sodium luminal are extensively used in the convulsive 
diseases in preference to other drugs of this group. But 
their greatest field of usefulness is in epilepsy in which 
disease they have almost replaced bromides. In epilepsy 
luminal is more valuable in acute attacks and reduces both 
the number and severity of the fits, and does not produce 
that mental hebetude so common after prolonged use of 
bromides. The best method of administration is to prescribe 

to 2 grs. twice a day, or in nocturnal attacks only one 
dose just before going to bed. The dose requires to be 
regulated, keeping in mind the idiosyncrasy of the patient 
and the liability of the drug to produce skin rash. It is not 
a cure for epilepsy and requires to be continued for a long 
time, possibly for years, and the dose gradually reduced. 
If no change is produced at the end of six months the treat- 
ment should be stopped. 

As analgesics they are useful in headaches of all kinds, 
and are valuable in reducing pains of a neuralgic nature, e.</. 
sciatica, intercostal neuralgia, lu bago, dys enorrhcea, 
etc. They are often used in combination with amidopyrine 
derivatives, e.g. Allonal and Veramon. 

As anaesthetics they have been used either for the pro- 
duction of general anaesthesia or as a preliminary to the use 
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of volatile anesthetics. Their use as a general anesthetic 
by the production of narcosis is open to many objections. 
Being non-volatile they cannot be given by inhalation and 
therefore the dose cannot be regulated. If, for instance, a 
small dose has been given it can always be increased, but if 
a large dose has been introduced it cannot be withdrawn ; 
whereas the dose of volatile anaesthetics can be regulated at 
will according to the need of the patient. Moreover owing 
to their slow excretion the narcotic effect lasts for many 
hours often with injurious effect to the patient. Their use 
therefore has not been generally accepted by many com- 
petent authorities inasmuch as the mortality following their 
use was greater than with volatile anaesthetics. Moreover 
the intravenous injections require large amounts of alkali 
for solution and when they enter the blood they are precip- 
itated and remain as foreign bodies in a colloidal state, thus 
altering the colloidal equilibrium of the blood which may give 
rise to certain reflex effects. On the other hand for the 
production of basal narcosis as a preliminary to volatile 
anesthetics they are largely used nowadays on the idea 
that the patient may be anesthetised without any prelim^ 
inary excitement and with a small amount of volatile anes- 
thetic. Unfortunately the prolonged post-operative anal- 
gesia is often accompanied by pulmonary complications 
resulting from prolonged respiratory depression. It is 
therefore necessary that preparations with short duration 
of action should be preferred to avoid post-operative effects 
which often cause anxiety. In any case it is essential when 
a basal narcotic is used in a combination anaesthesia, that 
no further narcotic of any kind should be given after opera- 
tion until the patient is completely conscious and complains 
of pain or is very restless. 

All these different drugs are not suitable for administra- 
tion by one route. Evipan sodium and pentothal sodium if 
given intramuscularly cause severe local reaction, they are 
par excellence intravenous anaesthetics. All these drugs are 
detoxicated by the liver and the oxidised products are 
excreted by the kidneys. 

The different barbiturates vary in their power of detoxica- 
tion and elimination. Sodium amytal is slowly detoxicated, 
while evipan sodium and pentothal sodium are excreted 
quickly. If the property of speedy detoxication runs side by 
side with a wide margin of safety the drug is suitable for 
intravenous use in sufficient amount to produce complete 
narcosis and muscular relaxation. The rectal, oral, or the 
intramuscular route is employed for the slowly detoxicated 
drugs. There are however certain possible dangers which 
should be remembered, vis. (1) idiosyncrasies to the drug ; 
(2) ing^hility on the part of the body to decompose the drug, as 
happens in patients with bad liver ; (3) combination of 
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several narcotics, e.g morphine is specially dangerous and 
may depress the respiration profoundly. 

The different preparations used*as basal narcotics are 

Pernocton — Sodium beta-bromallyl-barbitiiric acid. This is given 
intravenously about quarter of an hour before starting the inhalation 
anaesthesia. Resembles nembutal, but it is a more powerful hypno-^ 
tic. The dose is 1 c.c. of a 10 p c. solution per 12 5 hilo of body 
weight. Does not produce any marked fall ot blood presure like 
amytal. No morphine is required but atropine may be given with 
advantage. Dose.— 5 grs. oi 0.3 grm 

Luminal is given by the mouth on the evening before operation^ 
10 grs. at 9 p.m. If the patient is drowsy in the morning, half the 
dose is given two hours before operation. 

Nembutal. — Sodium ethyl-raethyl-butyl barbiturate, is more seda- 
tive than hypnotic, and is less often followed by restlessness or 
delirium and is safer than amytal. It closely resembles amytal and 
produces sleep in smallet doses but more quickly. The sleep is ot 
shorter duration due possibly to its rapid destruction in the body. 
For production of basal narcosis it is given intravenously ten 
minutes before operation. The solution should be freshly prepared 
and must be quite clear, and the injection given with the patient in 
bed, or on the operation table with a solution of grs. in 10 c.c. at 
the rate of 1 c.c. per minute ; the dose being the’minimum amount 
required to put the patient into a quiet sleep. By month the close is 1\ 
to 4 grs. with morphine i gr. three quarters of an^ hour before opera- 
tion. In tetanus and strychnine poisoning give intravenously at the 
rate of 1 c.c. per minute of a solution of 7|- grs. in 10 c.c. 

Sodium Amytal (sodium iso-amyl-ethyl-barbitarate) is a power- 
ful hypnotic and rapidly produces loss of consciousness and general 
anaesthesia It is given intravenously in 10 p.c. solution at the rate 
ofl c.c. per minute. Unconsciousness is induced very rapidly, the 
usual quantity required being 7 to 15 grs It reduces the amount 
of ether by ten per cent As the anaesthesia is produced very rapidly 
the injection is given a few minutes before operation. Owing to 
its effect on respiration and vaso-motor centre, it causes a great fall 
of blood pressuie and respiratory weakness. It is however com- 
pletely destroyed in the system. It is useful in strychnine poisoning 
when given in full doses. 

Soneryl is an analgesic and hypnotic. Therapeutic doses produce 
no untoward effect on the circulatory or respiratory systems nor 
damage the kidneys. Produces sleep within half an hour and does 
not produce a habit. 

Soneryl Sodium —Sodium derivative of butylethyl-barbituric acid^ 
A sedative and hypnotic. Administered as a pre-ansesthetic basal 
narcotic in doses of 2i grs. per 36 pounds body weight. It is closely 
allied to nembutal but less toxic and has the advantage of being effec- 
tive when given orally an hour before operation and atropine half 
an hour later. The sleep after operation is not excessive, but some 
patients become restless which is easily controlled by morphine. 
Fxcept some depression of breathing in a few instances no other 
complication has been recorded. 

Evipan Sodium. — It is extensively used as a non-volatile general 
anaesthetic. It is rapidly detoxicated by the liver, a portion remain- 
ing unchanged is excreted in the urine. It is administered intra- 
venously ; the amount contained in the ampoule (1 grm.) is dissolved 
in 10 c.c. of sterile distilled water just before use> as it is very un- 
stable. The injection is made into a vein, and the patient is asked to 
count aloud, the rate of injection is 1 c.c. in 15 seconds, and about 3 
c c. is required to produce unconsciousness. For short operations 
the same amount is further added and twice as much for long opera- 
tion. For elderly and debilitated patients half the amount required 
to produce sleep should be given. 
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A deep yawn just before the^ disappearance of consciousness, 
iwitching of the face muscles and jactation of the limbs are common. 
Pupils are moderately dilated and react to light. Corneal reflex is 
lost during complete anaesthesia. The patient regains consciousness 
in ten to twenty minutes, but remains drowsy and drops off to sleep 
again if left uniiisturbed. 

Contra-indicahons of basal intraoenoiis ancestliesia. 

1. Those having any respiratory obstruction or dyspnoea and in 
operations of the air passages. 

2 Those whose liver is either diseased or there is impairment 
of its function It is better avoided in those who are suffering from 
chronic kidney disease. 

3. Children, because of the difficulty in giving intravenous injec- 
tion and because of the small air way. ^ 

4. Those suffering from myocarditis, high blood pressure or low 
blood pressure. 

The use of barbiturates is not always unattended with sequelae. 
Sometimes the patient will sleep deeply, for a period sufficiently 
long to cause anxiety. A minor but tioublesome complication is 
restlessness preceding return to full consciousness. This however 
is less with nembutal than with others. All basal narcotics cause 
depression of respiratory centre, so that in some cases the breathing 
becomes so quiet and shallow that the patient scarcely takes sufficient 
-anaesthetic to secure surgical anaesthesia. Cyanosis is also another 
-complication. Toxic condition and hyperthyroidism increase the 
sensitiveness to these derivatives, 6 grs. of nembutal proved fatal in 
Graves^ disease. 

URETHANE. {Kot official) Sj/w,— Ethyl Carpamate.— Prepared Py the action 
of ammonia upon ethyl chloroformate. Colourless prismatic crystals, having a 
cooling saline taste ; no smell Easily soluble in watei . 

Dose.— 1 to 2 gis. or 15 to SO gi‘s. 

Phariviacologx AisD Therapeutics 

In urethane the depressing effect of ethyl on the medulla is 
•counteracted by the stimulating effect of the carbamic radical. Thus 
it is free from danger to respiration and the heart even in very 
large doses. It is a safe hypnotic but less certain. It retards 
digestion but does not derange the stomach. At first it produces 
some excitement, but this is quickly followed by natural sleep, 
with some slowing of respiration and the pulse. Blood-pressure 
is not lowered, but large doses lower the temperature and weaken 
:and even abolish the reflexes. It does not relieve pain It must 
be given in full doses of 20 to 30 grs. which may be repeated in an 
hour or two if sleep does not follow the first dose. It is specially 
suitable for children, cases of delirium tremens, acute mania, and 
in the insomnia of heart disease. It is antagomstic to strychnine 
.and has proved more useful than chloral in tetanus. 

3. Inorganic Hxpnotics 
Bromides 

POTASSII I U 

Potassium Bromide, (Pot. Brom.). KBr 

Soxwce. — Obtained by the interaction of ferrous bromide with 
potassium carbonate. Contains not less than 99 p c of pure potas- 
sium bromide. 

Characters. — In colourless, transparent or opaque, crystals, or a 
white granular powder; taste, saline. Sohihlify.-l in 2 of water. 1 
in 200 of alcohol (90 p.c.). 
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Incompatibles.— Solution containing fiee chlorine or free acids, 
spirit of nitioiis ether it acid, mercury, silver salts, and strychnine. 

B.P. Bose.— 5 to 30 grs. or 0 3 to 2 grm 

SO II OMI IJM 

SodiTim Bromide. (Sod. Brom.). KaBr 

Source. — Prepared by the interaction of ferrous bromide and 
sodium carbonate Contains not less than 99 p.c. of pure sodium 
bromide. 

Characters —Small, colourless transparent or opaque cubical crys- 
tals, or a white granular powder, deliquescent, inodorous ; taste, 
saline. Soliibihty — 1 in 1.5 of water, 1 m 16 of alcohol (90 p.c.). 

B.P. Dose.— 5 to 30 grs. or 0 3 to 2 grm. 

ACI rM Y MICYM ELYTIJi: 

Dilute Hydrobromic Acid. (Acid. Hydrobrom. Dil.) 

Source.— Obtained by the interaction of bromine and sulphurous 
acid. Contains 10 p c. w/w of HBr. 

Characters. — A clear, colouiless and odourless liquid. Sp. gr. 
1.072 to 1.075. 

B.P Bose.— 15 to 60 ms. or 1 to 4 mils. 

Non-official Preparations and Derivatives 

1 Ammonii Bronudum— In small colouiless crystals, saline pungent taste 
Soluble in watei Dose —5 to 30 gis oi 0.3 to 2 grm. 

2 Liq. Bromidi Compositus, B P.C Sijn —Bi onndia —I di- contains 15 gis. 
of each of Chloial Hydiate and Pot Biomide with Cannab. Ind Dose—^ls 
to 2 dis or 2 to 8 mils 

3 Bromoformum — It is tnhiomomethane Contains about 4 p c alcohol A 
colourless, volatile, sweet liquid, with an agieeable odoui Soluble in chloio- 
form, ether, and slightly in watei In ichooping coitgk Dose — 1/2 to 2 ms. or 0 03 
to 0.12 mil. 

4 Brom^ionQ—T^thyom-iertiaiij Buitjl Alcohol crystals containing 
-about 77 p c bromine Hypnotic, analgesic and antiseptic Useful in sea- 
sickness Dose.— 5 gis. (0.3 grm ) lepeated 2 01 3 times in 24 houis 


Pharmacology of Bromides 

Externally . — Bromides have no action on the unbroken 
skin, but on the denuded surface a concentrated solution acts 
as an irritant. 

Internally. Alimentary canal. — Either in concentrated 
solution applied to the throat or in repeated large doses 
given by the mouth, bromides diminish the sensibility and 
the reflex excitability of the fauces. Tickling the pharynx 
then no longer tends to excite vomiting even though the 
tactile sensation may remain. The bromides are readily 
absorbed by the gastro-intestinal mucous membrane and 
circulate as sodium bromide. Large doses in concentrated 
solutions produce nausea, vomiting and gastralgia by their 
local salt action. 

Heart and circulation. — In therapeutic doses there is no 
essential effect on the heart and circulation, but in cardiac 
neurosis the bromides steady and quiet the hearths action 

14 
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through their general sedative effect. It is only when potas- 
sium bromide is used intravenously that the heart is depres- 
sed like other potassium salts. 

Eespiration is only slightly depressed andbecomes slower. 
This however is not more than is observed in natural sleep. 
The coughing reflex is diminished. 

Nervous system. — The chief action of bromides is on the 
entire nervous system, which is moderately depressed and 
owing to slow excretion this depression can be maintained 
for a long period without any effect on the vital centres or 
the medulla. This fact makes it so valuable in the treat- 
ment of epilepsy where it is necessary to keep the central 
nervous system depressed for a prolonged period Used 
for long, even in small doses, bromides make the patient 
dull and apathetic with impairment of the power of concen- 
tration. They lessen the functional activity of the brain. 
The sensibility, excitability and emotional activity are all 
diminished, thereby inducing a state most favourable for 
sleep. They cause sleep by rendering the brain less sensitive 
to external influences. The sleep is not always refreshing 
and owing to the slow excretion is followed by drowsiness 
and weariness. They also depress the motor area and block 
the passage of sensory impulses along paths which connect 
the motor cells of the cord though the paths connecting 
cerebral centres to the motor cells of the cord remain intact. 
Cutaneous sensation is also impaired by comparatively 
small doses, not from any peripheral action but from central 
effect. 

The vital centres are more or less depressed by large 
doses, and there is considerable impairment of the reflex 
excitability, so that larger doses of strychnine than usual 
are required to elicit convulsion. They diminish the irri- 
tability of the mucous membranes, the earliest and most 
marked being the throat which can be touched and examined 
without inducing reflex vomiting, although sensation of 
touch remains unimpaired. After large doses complete 
anaesthesia may be induced. 

Muscles. — The bromides not only impair the activity of 
the muscles by their action on the motor-cells and reflex 
centres, but by their direct influence on the muscles them- 
selves. They may be paralysed to such an extent that no 
convulsions can be produced by poisoning with strychnine. 
Therefore they are powerful antispasmodics. 

Genitals. — Bromides decidedly lessen virility and if con- 
tinued long the sexual passion, due either to its action on 
the brain, or diminished reflex activity. 

Elimination.— Inspite of the fact that elimination of 
bromide by the kidneys begins soon after administration, 
the process is slow and traces have been found 20 days after 
-cessation of administration. Owing to this fact certain 



BEOmDES 


211 


saturation of the organism results During a long course of 
bromide treatment the blood always contains bromides and 
the chlorides are correspondingly diminished. They also 
partially replace chlorides in other tissues, accumulating in 
the largest amounts in those organs which normally are 
richest in chlorine. For instance, hydrobromic acid appears 
in gastric juice. The elimination of bromides depends upon 
the amount of sodium chloride. Conversely a salt-free 
diet retards their excretion and helps saturation in the body. 
The rate of substitution depends upon the amount of bromide 
given, quantity of fluid and chloride intake and the efficiency 
of the kidneys of the patient 

As the salt intake varies in different individuals, it follows 
that the amount of bromide remaining in the body after a 
standard dose will also vary. Thus if 30 grs. of bromide be 
given to a person who is on low salt diet and has a small 
fluid intake, bromide concentration in the blood after 24 
hours will be higher than when the same amount is given to 
a patient who is on a normal diet. This explains why some 
patients taking say 10 grs. three times a day develop toxic 
symptoms after a few weeks, while others can take the same 
amount for a much longer period without showing any un- 
toward symptoms. 

Bromides are eliminated by the intestinal and bronchial 
mucous membrane, skin, saliva and milk. Many think they 
depress the sensibility of the fauces during excretion. 

Acute toxic action.— Acute poisoning is rare, but if 4 to 1 oz. is 
swallowed, weakness, frontal headache, reduction of pulse rate, 
insensibility, aphasia, amnesia are the chief symptoms. Recovery 
as a rule takes place unless oedema of the lungs supervenes. 

Barbour et al* have pointed out that the use of bromides in large 
doses is followed by symptoms of bromide intoxication even in the 
absence of so-called bromide rash. Normally the concentration of 
bromide in the blood is 0.5-2.5 mg. per cent, but the concentration 
may be as much as 500 mg. per cent, in fatal intoxication. The toxic 
threshold may be taken as 300 mg. per cent. Elderly patients and 
those suffering from arterio-sclerosis, anaemia, renal inefficiency or 
organic heart disease show symptoms of toxicity early and the 
toxic threshold with these people is in the region of 150 mg per cent. 

The symptoms of intoxication are insomnia, delirium, confusion, 
hallucination with varying degrees of disorientation, hysterical mani- 
festations with torpor and death. The common physical signs are 
dry skin, furred tongue, tremors, blurred speech and unsteady gait. 

Chronic toxic action or ^•Bromism.” — The symptoms of chronic 
poisoning are observed after prolonged use of bromides^ as happens 
in the treatment of epilepsy. The earliest of them is a rash resem- 
bling acne, which appears mostly on the face and back and sometimes 
may lead to boils. Mental dullness, anaemia, muscular weakness, 
general prostration, and dulling of cutaneous sensibility and that of 
the pharynx. These are followed by diminution of sexual power, and 
a general lowering of vitality and vigour. 

In some the symptoms are more of the psychotic type. There may 
be restlessness, hallucination and delusion, disorientation and a sense 
of persecution. In severe cases respiration becomes depressed, slow 

Medical Journal, Not 14, 1936 
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and. laboared, pulse feeble and eventually fever comes in followed by 
death. 

Treatment.— As a rule stoppage of the drug is sufficient in the 
early stage. Administration of sodium chloride helps elimination 
and should be given either by the mouth in 15 gr. doses three times a 
day, or in urgent cases, physiological saline solution intravenously 
(100 to 400 c.c.) daily. Caffeine and strychnine should be given to 
counteract depression. 


Theeapeutics op Beomides 

Internally, — Bromides are chiefly used therapeutically 
as sedatives in hypersensitive state of the nervous system. 
They are also used as hypnotics to promote sleep, but are 
not of value when sleeplessness is due to painful conditions. 
Bromides may be therapeutically used : 

1. As a hypnotic in sleeplessness caused by worry, over- 
work or mental strain ; but they are of no use when sleep- 
lessness is due to pain. Sometimes however bromides fail 
to produce sleep and give rise to much depression and 
confusion. In delirium tremens, mania, acute inflammatory 
and febrile diseases, cerebral congestion, night screaming 
of children, nightmare of children and adults, bromides 
may be used with the greatest benefit either to induce sleep 
or to allay irritability. It is often combined with chloral 
hydrate.* 

2. To allay slight pain which is keenly felt on account 
of the hypersensitiveness of the nervous system. 

3. To lessen excitahility in irritability of temper, nervous 
excitability of women either during the latter months of 
pregnancy or the change of life, hysteria, hypochondriasis, 
etc.f 

4. To prevent convulsions they are used in infantile 
convulsions, epilepsy, puerperal eclampsia, hysteria, chorea, 
tetanus (p. 194), and strychnine poisoning. In epilepsy their 
efficacy is more marked in grand mal, producing little or no 
effect in petit mal. In this disease large doses are required 
if any physiological effects are to be obtained, and must be 
continued for prolonged periods. No definite results are 
obtained until the body is saturated with bromide, and this 
is helped by keeping the patient on a salt-free diet. The 
regulation of the dose is an important factor. Commencing 
with a dose of 10-15 grs. given three times a day it should 
be slowly increased till the maximum is reached, as judged 
by the patient’s condition, i,e. cessation of fits. This dose 
should be maintained for some time and then reduced in the 
same manner. The treatment should be continued as long 


* 1 ^ 

Pot. brom Pot brom 

Chloral hydi aa gis. 15 Tmct. valer ammon. 

Syr amant. ms. 30 Sp ethei. co 

Aqua chlorof. ad oz 1 Tinct asafetid 

As a hypnotic and in convulsions. Aqua camphor. 
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as necessary, the aim being to find out the optimum dose 
that will keep away the fits. A few patients do not show 
any improvement, and in some the fits return with the stop- 
page of treatment. It should be noted that although other 
compounds may contain bromine, e.g. bromoform, they are 
not of any value in epilepsy since they do not liberate 
bromine ion in the body. Eecently its use has been greatly 
replaced by luminal. 

5. To lessen sexual excitahility , as in chordee and nym- 
phomania 

6 As a sedative in all spasmodic conditions, such as 
pertussis, asthma, hiccough, laryngismus stridulus, etc. 

7. As a cardiac sedative in nervous arrhythmias. 

8. To check reflex or central vomiting, as seasickness, etc. 

9. As a preliminanj ancesthetic, sodium bromide is used 
25 to 40 minutes before operation. Twelve to 15 grm. 
dissolved in 25 c.c. of distilled water is introduced into a vein 
and the operation performed under small doses of ether to 
maintain full anaesthesia. 

The salts most commonly used are potassium or sodium 
bromide, and as above mentioned it is in large and toxic doses 
that the potassium ion has any special depressing effect. 

Potassium bromide and dilute hydrobromic acid lessen 
the disagreeable effects of quinine, salicin and salicylates. 
The usual practice is to order 2 ms of the acid for every 
grain of quinine. Bromide rash is checked by keeping the 
skin clean and using small doses of arsenic. 

Prescribing hints. — Bromides may be administered by 
the mouth or rectum. Their taste is fairly well disguised by 
the liquid extract of liquorice, milk or beer. For an enema 
they may be dissolved in gruel or mucilage. Their efficacy 
is greatly enhanced if the patient is restricted to vegetable 
food and a salt-free diet. The hypnotic effect of the bromides 
may be greatly increased if they are given with chloral 
hydrate, morphine or hyoscyamus. In some cases of insomnia 
bromidia may be used with great advantage. Ansemic 
persons cannot bear a protracted course of bromide treat- 
ment. Children, even very young ones, bear bromides well. 
In whooping cough bromoform is sometimes more beneficial 
than the bromides. Bromides should not be prescribed with 
strychnine or other alkaloids in a mixture, as they throw 
down alkaloidal precipitates, especially if the solution is 
concentrated. They should not be prescribed with mineral 
acids which decompose it, bromine being liberated. With 
organic acids no such effect is produced. Bromine is less 
easily formed than chlorine. 

Class B : Drugs acting on the Cord 

The cord performs three specific functions, vi^. — (1) the 
conduction (a) of sensory or afferent, and (b) of motor or 
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efferent impressions ; (2) the reflex action ; and (3) the 
origination of impulses by special nerve centres, e.g. the 
sweat centres, located in the cord. The drugs acting on the 
cord may be divided into spinal stimtilanfs, or those which 
increase the irritability of the anterior cornua and produce 
convulsions ; and spinal depressants, or which depress or 
paralyse the activity of the anterior cornua. 

CONVULSANTS 

Drugs which stimulate the general nervous system cause 
exaggerated reflexes, and if the stimulation is sufficiently 
strong may produce convulsions, which may be clonic or tonic. 
Many factors contribute to the production of convulsions. 
Thus convulsions are observed in certain diseases due to the 
presence of toxins in the blood, e.g. in eclampsia, uraemia, high 
temperature ; in irritation of the brain, as in meningitis, 
haemorrhage, intracranial growth, embolism ; in children 
due to reflex effect from some peripheral irritation, e.g. 
teething, constipation, worms ; in neurotic conditions, hys- 
teria, strong emotion, fright, etc. 

Direct stimulation of the cerebrum is as a rule followed 
by convulsions of a different nature inasmuch as they are 
not produced by any sensory stimuli and have not a reflex 
character in the ordinary sense. They are irregular and only 
a limited group of muscles are involved and unlike strych- 
nine no inhibition of the antagonist group of muscles takes 
place. The convulsions correspond to the normal co-ordina- 
ted combination of movements, i.e. they are clonic or epi- 
leptiform. Atropine, cocaine, santonin, produce this type of 
convulsion. Medullary stimulation, as from camphor and 
picrotoxin, also produce clonic convulsions, but these are 
more irregular and asymmetrical. 

Convulsions induced by strychnine are spinal and reflex 
in character, and are due to some afferent stimulation, and 
affect all the muscles in a symmetrical way. They are 
tetanic, and other drugs which act like strychnine, but in a 
milder way are caffeine, ammonia, cocaine and thebaine. 

NXJX T I€A 

Nux Vomica. (Nux Yom.) 

Syn.— Poison-nut. Syn. l.'V.—KucJiila, Beug., Hind. 

Source.— The dried ripe seeds of StrycJinos Nux-vomica. Contains 
not less than 1.2 p c. of strychnine. 

Characters.— Disc-shaped, nearly flat, sometimes irregularly bent, 
10 to 30 mm. in diameter, about 4 to 6 mm. thick : rounded or some- 
what acute at the margin, where there is a small prominence from 
which a raised line passes to the central hilum. Surface ash-grey, 
covered with short satiny hairs. Endosperm large, horny. Cotyledons 
small, leafy. Taste, intensely bitter. No odour. The Ignatius* Beans 
are the seeds of Stryclmos Ignatia, they are olive-shaped, and contain 
more strychnine. 
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Composition — (1) St) y divine. 0 2 to 0 5 p.c. varyioa: m different 
seeds. (2) Brucine, 0.5 to 1 p.c (3) Caffeo-taniuc acid with which 
strychnine and brucine are united. (3) Loganin. a glycoside. 

Official Preparations 

1. Nux Vomica Pulverata. Sijn — Pulcis 2sncis Voniicce 
Tomica reduced to a fine powder and adjusted^ if necessary, either by 
admixture of powdered nux vomica, or powdered lactose, to contain 
1.2 p.c. strychnine. 4 grs. contain gr. of strychnine. B.P. 
Pose. — 1 to 4 grs or 0 06 to 0.25 grm. 

2. Extractum Nucis Vomica Siccum.— Contains 5 p.c. of strychnine, 
or 2V gr in 1 gr. B P. Dose.— 1 to 1 gr. or 0.015 to 0 06 grm. 

3 Extractum Nucis Vomicae Liquidum.— Contains 1 5 p.c. of strych- 
nine, or gr. in 3 ms. B P. Dose. — 1 to 3 ms. or 0*06 to 0*2 mil. 

4 Tinctura Nucis Vomicae.— Contains 0 125 w/v of strychnine, or 

gr. in 30 ms. B P Dose.— 10 to 30 ms. or 0.6 to 2 mils. 

ST YC NIYAE Y OC Y I TIM 

(Stiych. Hydiochlor) 

Strychnine Hydrochloride. C2iH22N2 02,HCl,2H20 

Source and characters.— It is the hydrochloride of the alkaloid 
strychnine Small colourless, prismatic crystals Efilorescent in the 
air, very bitter. Solubility, 1 in 40 of water, 1 in 80 of alcohol (90 p.c.). 

B.P. Dose.— to 4 gr. or 0.002 to 0.008 grm. 

Official Preparations 

1. Liquor Strychmnae Hydrochloridi.— 

Contains 1 p c, w/v of strychnine hydro- 
chloride, or 4 gi. in 12 ms. B.P. Dose.— 3 to 
12 ms. or 0.2 to 0.8 mil 

2. Syrupus Ferri Phosphatis cum Quinina 
et Strychnina. Syn. — Easton^s Syjiup.—\ gr. 
of ferrous phosphate, or 4 gr. of iron, -gV gr 
strychnine hydroohlor. and 4 gr. of quinine 
hydrochior. in 60 ms. B.P Dose.— 30 to 60 ms. 
or 2 to 4 mils 

Non-official Preparations 

1 Stryclininae Arsenas —Small, white aci- 
culai ciystals , soluble 1 in 14 of watei. Dose — 

1/61 to 1/16 gr 01 0 001 to 0 004 gim 

2 Strychmiiss Sulphas, TJ.S P.— Piismatic, 
white 01 colouiless ciystals Soluble 1 in 35 of 
watei Dose, US P — ^/so gr 01 0 002 gim. 

3 Strychninse Nitras, USP— In colouiless, glistening needles, 01 as a 
white ciystalhne powder Dose, US.P—y^ gi 01 0 002 gim 


H^Cj 


A“ 


1CH2 


PH 


H-C] 


✓ \ 

CH 

C 


OH , 

C 




CHa 


CH 




ICH" 

IIP 


CO 
strychnine 


Pharmacology 

Externally.— Stijehnme is a powerful antiseptic while 
hrucine is a local ansEsthetic. 

Internally. Gastro-intestinal tract.— Being intensely Mt- 
"ter both nux vomica and strychnine are typical stomachics 
and tonics, increasing the secretion of gastric juice, and 
thereby sharpening appetite and promoting digestion like 
gentian, calumba. etc , but more powerfully. They increase 
the tone and peristaltic movements of the intestines by 
augmenting the reflex excitability of Auerbach’s plexus and 
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may thus act as a purgative in chronic constipation due to- 
colonic atony. For the same reason it tones up the bladder 
and is useful in all conditions of atony of the plain muscles. 
The preparations of the crude drug (dry extract or the 
tincture) being less easily absorbed, remain for a longer time 
in the intestine and act better than the alkaloid. 

Blood. — Strychnine enters the blood from the mucous 
membrane or when given hypodermically. It is not known 
what effect it has on the living blood-corpuscles, though 
blood mixed with strychnine and shaken with air contains 
more oxygen and less carbonic acid. 

Heart and circulation.— The heart is not affected in 
therapeutic doses of strychnine, but there may be some 
slowing of the pulse from stimulation of the vagus centre 
and a rise of blood-pressure from stimulation of the vaso- 
constrictor centres in the medulla and cord. The vessels 
of the splanchnic area are constricted, while those of the 
heart, lungs, skin (atropine effect) and central nervous 
system dilate. The general effect therefore is to raise the 
arterial pressure and allow more blood to flow through those 
organs necessary for the maintenance of the vital processes. 
This redistribution of the blood recuperates the heart by 
improving coronary circulation thereby supplying more 
oxygen and nutrition. It is doubtful if this effect is observed 
in therapeutic doses. It stimulates the secretion of adre- 
naline and thus may produce indirectly circulatory effects. 

Respiration. — The medullary and spinal respiratory 
centres are stimulated rendering the respiration deeper and' 
quicker. The effect is more marked when the centre is de- 
pressed by some narcotics. The respiratory muscles partici- 
pate in the general tetanus and the patient dies asphyxiated 
from rigidity of the thoracic muscles and diaphragm. 

In therapeutic doses the bronchial muscles are improved 
in tone, and although this may make it useful in relaxed 
conditions of the bronchus it will be harmful in spasmodic 
state of the bronchi, as in asthma. The cough centre is also- 
stimulated. 

Brain. — The higher centres are stimulated though feebly 
even in toxic doses and mind remains clear to the last, and 
the patient feels the excruciating pain of convulsion. Small 
doses render the special senses more acute. Thus it strength- 
ens the mental power and sharpens the senses of sight, 
smell and hearing, and pain is more keenly felt. It increases- 
the fleld of vision and makes the eye more sensitive to slight 
differences in light, due to its effects on the retinal cells and 
not to changes in the brain. 

Medulla and cord. — Strychnine stimulates the respira- 
tory, the vaso-motor, and to a less extent the cardiac vagal 
centre. But its main action is on the cord. In moderate 
doses it increases the tone of the muscles, i.e. produces 
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exaggerated reflexes, and makes the cord hypersensitive^ 
so that a slight stimulus, which ordinarily causes no marked 
response, is followed by increased reflex excitability. In 
poisoning, a slight peripheral stimulus, like the prick of a 
pin or a flash of light or a sound, will provoke convulsions,, 
which are sudden in onset and involve all the voluntary 
muscles of the body. They are at the beginning intermit- 
tent, but subsequently become tetanic, and although appear 
to be spontaneous are in reality always elicited by some 
external stimulus. The convulsions are not cerebral is shown 
by the fact that they can be produced in a decapitated 
animal. Moreover, if the posterior nerve roots are divided^ 
or if the entire surface of the skin is ansesthetised by cocaine 
so that no afferent impulse can reach the spinal "cord, no 
convulsion follows. If, however, the central ends of the 
cut nerves are stimulated, convulsions can be obtained. 
The convulsions therefore have their origin in the cord,, 
though not initiated there inasmuch as they are reflex, 
being the result of afferent impulses to external stimuli. 

Ordinarily when a stimulus is applied, as elicited by an 
ordinary simple reflex, it will not only cause contraction of 
one group of muscles, but by co-ordination will cause relax- 
ation of the corresponding antagonist group of muscles 
(Sherrington) Thus there are two components working, 
one the motor and the other inhibitor. The stimulation of 
the flexor muscles will lead to inhibition of its antagonist 
the extensor muscles, and both cannot be put into action 
simultaneously unless the stimulus is abnormally strong. 
After a toxic dose of strychnine the contraction is not 
limited to the usual group but also involves the opposing 
group of muscles, ix. the flexors and extensors contract 
simultaneously. Strychnine therefore causes a breakdown 
of the normal inhibitory influence and causes contraction 
of all the groups of muscles, and of the two sets of opposing 
muscles, the effect of the strongest set predominates. There- 
fore in case of poisoning the body becomes arched back- 
wards (opisthotonos), the angles of the mouth are drawn 
back (risus sardonicus), and owing to the involvement of the 
diaphragm and the muscles of the chest and abdomen, the 
respiration becomes affected. 

Nerves and muscles — Strychnine augments the capacity 
for muscular work and delays onset of fatigue. It has no 
effect on the voluntary muscles although their tone is improv- 
ed through the cord. In toxic doses the functional activity of 
the motor nerves is depressed towards the end. This is not due 
to the exhaustion of the nerve tissue as has been supposed,, 
but to the direct action of the drug on the nerves themselves. 

etabolism. — The increased movements of the body 
naturally excite oxidation, and the absorption of oxygen 
and excretion of CO2 are correspondingly increased. Owing 
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to increased flow of blood through the skin there is a rise 
in the skin temperature, but there is more heat dissipation, 
Uiud any rise of temperature from increased metabolism is 
eounteracted, and the net result is rather a fall of tempera- 
ture. Glycogen in the liver and of the muscles is consider- 
U;bly reduced during the spasm and may disappear entirely 
if the spasms be of some duration. Sugar is also passed in 
the urine of animals experimented upon. This at one time 
was supposed to be a specific action, but has been proved 
to be due to partial asphyxia 

Genital organs.— In moderate doses, it produces sexual 
desire, it is therefore an aphrodisiac. 

Absorption and elimination.— Strychnine is rapidly 
absorbed mainly from the intestine most of which is taken 
up by the liver where it undergoes oxidation. The rest is 
excreted chiefly in the urine (10 to 20 p.c.). The excretion 
begins within a few hours and continues usually for forty- 
eight to seventy-two hours, though traces may be found even 
after five days. 

Toleration. — Some persons are more tolerant than 
others. Some people of India are in the habit of taking 
nux vomica morning and evening with x^an ; commencing 
with 4 gr. they sometimes increase it to about 20 grs. (an 
entire nut). 

Acute toxic action.— Within i to 1 hour after a large and poisonous 
dose, the symptoms of poisoning commence. General uneasiness and 
soreness of the limbs, instantly followed by shooting pains in the 
back and then down the arms and legs, are first observed. Tetanic 
•convulsions of the muscles soon set in, lasting for i to 1 minute, when 
they relax, leaving the patient sweating and exhausted. They come 
on again and again, and the intermission gets shorter and shorter 
as the severity of the symptoms inci eases. The muscles of the jaw 
are only affected before death, not in the beginning. In short, the 
symptoms of poisoning closely resemble those of tetanus, from which 
they differ in (1) their rapid development; (2) want of a history of 
a wound, operation, etc., as in tetanus ; (3) complete relaxation 
between the spasms in strychnine poisoning, whereas m tetanus 
the rnuscles of the back and jaw remain rigid between the spasms ; 
(4) trismus or ‘flock-jaw” only appears as a late symptom, whereas 
it is the first symptom in tetanus ; (5) death taking place soon, or 
the symptoms rapidly declining. Half a grain is the smallest dose 
that has been known to prove fatal 

Treatment. — Pump before convulsions, or under chloroform after 
•convulsions. Apomorphine xV to \ gr. subcutaneously, or emetics ; 
tannin or any preparation containing it to form insoluble tannate, 
which should be quickly removed before it is broken up again in the 
stomach. Activated charcoal adsorbs the poison, followed by 
potassium permanganate to destroy the same. For convulsions, use 
luminal sodium, amytal or nembutal, any of which may be given 
intravenously ; large doses of bromides for prolonged effect, chloro- 
form inhalation, artificial respiration, and oxygen, etc 

Fatal dose , — 3 grs. by month, but only i gr. if absorbed. 

Methyl and Ethyl compounds of Strychnine and Brucine.-Remark- 
able results have been obtained by Fraser and Crum Biown when 
strychnine and brucine were combined with methyl andethylradicals. 
These new compounds lose their couvulsant action, which they 
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ordinarily possess when uncombmed, and produce general paralysis 
ot the body by acting on the ends ot the motor nerves like curare. 
In poisoning by any of these compounds, the heart continues to beat 
normally for a long time, and the mnscles of the body remain for 
hours flaccid and contractile. Hence ethyl and methyl corjipounds of 
strychnine and brucine may be injected in strychnine poisoning as 
antidotes. 


Therapeutics 

Internalhj Grastro intestinal tract. — Nux vomica and 
strychnine are largely used to promote appetite and diges- 
tion in atonic dyspepsia and weakness of digestion during 
convalescence from acute illness Tinct. nucis vomica? and 
infusion of calumba or infusion of gentian make a very 
efficient prescription for such cases * Strychnine has 
given satisfactory results in acute and chronic gastric 
catarrh and gastralgia gr. hypodermically). Because 
it increases peristalsis, nux vomica is frequently given as 
an adjunct to purgatives. It is a valuable remedy in chronic 
constipation without the aid of other remedies 

Heart and circulation. — As a circulatory stimulant its 
value is doubted by many. The chief use of strychnine is in 
cases of pure failure of circulation due to vascular paralysis 
leading to collapse. It has no effect when the circulatory 
failure is a capillary stasis, or when the vessel walls have 
lost their excitability. To get any improvement the dose 
should be to i gr hypodermically (Gunn) 

Respiration. — As it stimulates the cough centre, it helps 
expectoration by provoking coughing, and is useful in 
chronic bronchitis, protracted pneumonia, etc., when given 
with other expectorants. It averts death in chloroform 
poisoning gr. hypodermically). As a respiratory stimulant 
it is valuable during anaesthesia, surgical shock, poisoning by 
opium, chloral, etc., and in exhaustion of the centre, as in 
pneumonia. In these conditions improved respiration will 
result in increased supply of oxygen to the heart and central 
nervous system, and there will be a break in the vicious 
circle thus enabling the patient to maintain the effect even 
after the stoppage of the drug. In these cases it should be 
given in full doses when it may tide over a critical period. 

Nervous system. — As a spinal stimulant strychnine is 
used in diseases of the nervous system, but the conditions 
in which it can be of service are very limited, and its use 
requires careful discrimination. It is useful in {a) paresis or 
incomplete paralysis; (h) local pa^xilysis slb that of the fore- 
arm, larynx, sphincter, etc., due to any toxic agent, as lead, 

Acid hydiochlor. dil. ms 10 

Tinct nuc vom. ms 10 

Sp. chloiof ms 15 

Inf gentian co. lec. ad oz 1 



220 PHAEMACOLOGY AND THEEAPEUTICS 


alcohol, or tobacco; (6) diphtheritic paralysis and {d) post- 
operative paralysis of stomach or intestine. Its use has been 
suggested in infantile paralysis, but since there is destruc- 
tion of the anterior cells of the cord the use of strychnine 
can have no influence in restoring the destroyed nerve 
cells. Indeed if used early it may be positively harmful 
by irritating the surrounding area of inflammation. Similar- 
ly its use in lesions of the motor area of the brain, or of the 
motor tract of the brain and cord can only be harmful. It 
should not be used {a) when the paralysis is of recent origin;, 
{h) when rigidity of muscles still exists; (c) when there is 
much wasting of muscles (sometimes progressive muscular 
atrophy is stayed in its progress by the hypodermic injection 
of BIT increasing to gr given once daily); (d) when 
head symptoms are present ; and (e) when the muscles do 
not respond to electricity. 

Besides the above, nux vomica or strychnine can be 
successfully employed in atonic conditions of the bladder 
and sexual debility. In mental depressions from overwork 
it should be used after the suspension of work. 

Prescribing hints. — The effect of strychnine depends- 
upon its rapidity of absorption. Given hypodermically it 
is two to eight times stronger than when given by the mouth. 
When administered per rectum the effects approach more 
closely the hypodermic method. Children are comparatively 
insusceptible to it. Toleration is not induced, on the other 
hand, long continued use renders the nervous system more 
sensitive to it. 

Class C: Drugs acting on the Sympathetic and Parasympathetic 
Nervous Systems 

The voluntary muscles are under the direct icontrol of the central 
nervous system, but the activity of the involuntary muscles and of 
the glands is regulated by a more complex arrangement, A charac- 
teristic feature of these involuntary active organs is that they can 
work independently of the central nervous system and for this 
reason their nervous system is known as autonomic system, although 
this is also influenced in all its parts by the centres. The nerves 
supplying them do not pass directly from the central nervous system, 
but medullated fibres are projected from the cord and run to gang- 
lion cells whence non-medullated fibres pass down to the different 
tissues. The autonomous system has been classified into (1) cramaT 
autonomic. (2) sympathetic proper - and (3) sacral autonomic. The 
cranial and sacral autonomic systems have complementary physio- 
logical functions and are known as parasympathetic system. 

The sympathetic system proper consists of a chain of ganglia or 
collections of nerve cells situated on each side of the vertebral 
column. The '‘outflows” from the sympathetic arise from the 
dorsal and down to the fourth and fifth lumbar nerves as minute 
medullated fibres. These have their cell stations in the ganglia of 
the sympathetic cord, and in the cardiac, solar and hypogastric 
plexuses. 

The “outflows” from the parasympathetic include the cranio-, 
bulbar and the sacral outflows. The cranial group is formed by the 
third, the seventh, the ninth and the tenth; while the sacral group 
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by the second, the third and the fourth sacial nerves. The para- 
sympathetic fibres which ran into the oculo-motor arise fioni the mid- 
brain and supply the ciliary muscle and the iris. The seventh and 
the ninth emerge from mid-brain and supply the vaso-dilators and 
the secreting glands in the nose, the mouth and the pharynx. The 
chorda tympani becomes bound up with the branches ot the 5th and is 
distributed with them. Finally from the mid-brain emerge the vagi 
which supply the heart, the bronchial muscles, the oesophagus, the 
stomach and the small intestine, and also regulate the secretoiy 
mechanism. The fibres from the sacral region supply the vaso- 
dilators, the external generative organs, the bladder, the rectum, 
the anus, and motor fibres to the musculature of the descending colon 
and rectum. It will be seen that the autonomic fibres arise only from 
certain sections and not in an unbroken succession from the central 
organs, and act as conducting paths to carry impulses from the 
central nervous system to the different internal organs, and by means 
of their endings either augment or depress their functions. All the 
functions of these organs are performed even if the organs concerned 
are separated from the control ot the central nervous system. The 
brain however influences their activity, and even psychical stimula- 
tion, e.g fright, excitement or emotion, is followed by changes in the 
activity of the heart (acceleration), vessels (flushing), and even of 
different secretions (sweat). 

The sympathetic and the parasympathetic systems are anta- 
gonistic to each other both physiologically and frequently pharma- 
cologically. In most organs where the two types of nerve influences 
act, they affect their functions in opposite directions, ue. they lead 
to opposite results. Thus the pupil is contracted by the parasym- 
pathetic fibres lunning along the third nerve, while it is dilated by 
the sympathetic supplying the dilator pupillse. Similarly, the para- 
sympathetic vagus inhibits the heart, while the sympathetic accele- 
rates it. It must not be supposed that the sympathetic alone is con- 
cerned with augmentation and the parasympathetic with inhibition. 
Though the vagus is the inhibitoi nerve of the heart, it is the motor 
to the bronchial muscle. Similarly the sympathetic is inhibitory to 
the intestine and the coronary arteries. Some organs are innervated 
by one division only, e.g. the uterus and most arterioles are sup- 
plied by the sympathetic only, while the glands of stomach and pan- 
creas by parasympathetic only. 

The exact manner m which drugs influence the autonomic system 
was till lately obscure. Since the effects of some drugs resemble those 
following either stimulation or depression of the sympathetic or the 
parasympathetic systems, attempts have been made to explain their 
action as being due to their effects on the nerve-endings. In fact 
they act on an organ whose nerves have been divided and have 
degenerated and in which no nerve terminations exist In view of 
the fact that nerve fibres are not influenced by most of the specific 
autonomic drugs, it is doubtful that the finer terminal fibrils, which 
are continuations of the axis cylinders, should be the s<?at of action 
of these drugs. Their action therefore must be exerted on some 
substance beyond the termini of the nerves. It has therefore been 
suggested that they act on the muscle cells directly, a fact rather 
difficult to reconcile, inasmuch as some drugs, notably adrenaline, 
act differently on different involuntary muscles inspite of the fact 
that they react uniformly to other stimuli. The natural conclusion 
out of this controversy is the assumption that there exists some 
intermediate structure between the nerve-endings and the muscle, 
which has been differently named as “receptor substance, “myonen-% 
ral junction” or “synapse.” This theory even has been challenged 
on the ground that pilocarpine which stimulates the secretion of 
sweat and choline which causes contraction of the striped muscles 
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are both antagonised by atropine, although there is no evidence of 
parasympathetic nerve-endings in these structuies. 

Dixon pointed out that after stimulation of the vagus nerve to the 
heart a substance could be extracted from the heart muscle which 
was inhibitory in its action on other hearts, and which effect could 
be antagonised by atropine, just as it antagonises vagus stimulation. 
This work was subsequently revived by Dale and Loewi, who have 
pointed out that these drugs act not by stimulating the nerve- 
endings but by liberation of certain chemical substances, e g. acetyl- 
choline, or adrenaline-like substance termed sympathin. It has 
now been demonstrated that the nervous impulse is transmitted 
from the post-ganglionic fibres through the autonomic ganglia. 
The sympathetic post-ganglionic fibres liberate at their ends sub- 
stances which act physiologically like adrenaline and similarly the 
parasympathetic post-ganglionic fibres libeiate acetyl-choline at 
their terminals. Whereas all the pre-ganglionic fibres (whether they 
belong to the sympathetic or the paiasympathetic system) liberate 
acetyl-choline at their ganglia (excitor neurones), and this substance 
probably stimulates the excitor cells to discharge a fresh group of 
nervous impulses. Drugs which stimulate the sympathetic act not 
because of the physical stimulation but by the formation of sym- 
pathetic hormone, adrenaline, around the cell. Similaily those stimu- 
lating the parasympathetic act by the formation of the hormone, 
acetyl-choline. Dale suggested that nerve fibres which liberate at 
their terminals, bodies resembling adrenaline or acetyl-choline^ 
should be called “adrenergic^^ or “cholinergic.^^ Adrenergic fibres 
are therefore only present in the post-ganglionic fibres of the sym- 
pathetic, but the cholinergic fibres include the post-ganglionic fibres 
of parasympathetic system and all the pre-ganglionic fibres of both 
the sympathetic and parasympathetic systems. 

Certain post-ganglionic fibres anatomically belonging to the sym- 
pathetic system (sympathetic supply to the sweat glands) act like 
parasympathetic by liberating acetyl-choline. In other words they 
are cholinergic and functionally should be regarded as part of the 
parasympathetic system. 

According to this theory atropine and ergotoxine act directly on 
the cells and render the tissues insensitive to acetyl-choline or 
adrenaline, thus preventing the effects of parasympathetic or sym- 
pathetic stimulation. Pilocarpine, as is known, contracts the pupil 
after the degeneration of the 3rd nerve but not physostigmine. It 
has therefore been suggested that physostigmine prevents the action 
of the ferment choline esterase which normally destroys acetyl-cho- 
line and therefore does not act on the denervated organs in which 
no acetyl-choline is liberated. 

The result of sympathetic and parasympathetic stimulation on 
the different organs is set out in the following table. But it should 
be remembered that the function of certain nerves is still uncertain. 


The effects of Sympathetic and Parasympathetic stimulation on 
different organs. 


Organ 

j Sympathetic 

Parasympathetic 


i 

Pupil : Dilatation from 

Pupil : contraction 

Eye 

stimulation of the ra- 

from stimulation 

diating fibres. 

of circulai fibres. 


Cilary ms. : relaxation. 

Ciliary ms. : con- 
traction. 

Bronchioles 

Muscles : relaxation. 

Muscles : contrac- 


Glands : ml. 

tion. 

Glands : increased 


1 ^ 

! secretion. 
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Organ 

Sympathetic 

Parasympathetic 

Alimentary 

^ Relaxation, except the 

Augmentation of 

canal 

i 

sphincters which con- 
tract. Secretion : inhi- 
bition. 

peristalsis except 

1 the sphincters 

which relax. 
Secretion: m- 
! creased. 

Heart 

Acceleration of rate. 

Slowing of rate. 

Arterioles 

I Constriction, except co- 
; ronaryvs which dilate. 

Nil as a rule. 

Uterus 

Mixed effect. Excitation 
or inhibition depending 
on the preponderance 
of particular nerves i 
whether motor or in- 
hibitory. 1 

Nil. 

Bladder 

Relaxation, except the 
sphincter which con- 
tracts. j 

Contraction, except 
the sphincter 
which relaxes. 

Salivary glands 

Slight viscid secretion. 

Increased secretion 
and vaso-dilata- 
tion. 


Sweat glands Though supplied by sympathetic they act as if 
they are supplied by parasympatheticr Therefore 
perspiration is induced by parasympathetic stimu- 
lants and inhibited by parasympathetic depres- 
sants, ^.e. the fibres are cholinergic. 


Drugs acting on the sympathetic system.— The sympathetic fibres 
have two actions, angmentor and inhibitor. The augmentor effects 
are acceleration of the heart, vaso-constriction, dilatation of the 
pupil, increased secretion of saliva, tears, etc. The inhibitory effects 
are chiefly confined to the stomach, intestine, gall-bladder, bronchn 
and the urinary bladder. It has also an inhibitory effect on the 
virgin uterus of cat. 

(u) Drugs which stimulate the sympathetic endings. — Adrenaline,, 
ephedrine, tyramine, and ergotoxine in small doses. Cocaine in- 
creases the peripheral excitability without directly stimulating it. 

(b) Drugs paralysing the sympathetic nerve-endings. — Ergotoxine 
in large doses paralyses the motor fibres of sympathetic, ergotamine 
and apocodeine. 

Drugs acting on the parasympathetic system.— lYith the excep- 
tion of vagus this system is mainly augmentory. Parasympathetic 
stimulation causes slowing of the heart, contraction ot the pupil, 
spasm of the bronchial muscles, increased secretion of all glands 
centrally innervated, vi^., sweat, saliva, stomach and contraction of 
the intestines, uterus and most plain muscles. The urine, secretion 
of bile, milk and the internal secretions are not affected by this 
system. 

{a) Drugs stimulating the parasympathetic endings. — Muscarine, 
pilocaroine, physostigmine, acetyl-choline and anaphvlotoxin 

(b) Drugs depressing the parasympathetic endings. — Atropine, 
hyoscyamine, hyoscine. They produce results opposite to stimula- 
tion. 


Drugs AcTiNa on the Ete 

Drugs acting on the pupil.— The ins is the regulator of the pupil. 
It^ is composed of two sets of fibres, tilfe circular which contract. 
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and the radiating which dilate. These sets of muscles are in 
constant action, and by opposing each other constitute a sensitive 
balanced mechanism for the regulation of the size of the pupil. The 
sphincter iridis (circular fibres) is supplied by the 3id or ocuio-motor, 
which arise from the mid-brain, and the centre for the contraction 
of the pupil IS located in the corpora quadrigemina. Stimulation 
of the 3rd nerve contracts, and its section dilates the pupil. The 
ceivical sympathetic is the nerve for the radiating fibres; its 
stimulation causes dilatation and its division, contraction of the 
pupil. The ocuio-motor centre is kept under control by impulses 
passing from higher centres, and if these higher centres are inhibit- 
ed, as during sleep, during surgical anaesthesia and in opium poison- 
ing there is contraction of the pupil (Mayer and Gottlieb). 



Fig 3.— Explaining Action of Drugs on the Pupil III -3id nerve showing 
1;he pre-ganglionic parts and the endings supplying the cnculai fibiesofthe 
Ills (d) and the ciliaiy muscle fF) SCG, supeiioi ceivical ganglion and 
sympathetic ('ll) supplying the ladiating fibiesof the iris (e) 

Mydriatics or pupil dilators act as follows : — 

1. By paralysing the ocuio-motor nerve-endings, as atropine, 
hyosoine, homatropine, coniine, gelsemine. 

2. By stimulating the endings of the cervical sympathetic, as 
cocaine, tyramine, adrenaline and ephedriiie. 

3. By depressing the ocuio-motor centre, as in asphyxia (general 
amesthetics, fourth stage). 

Strong emotion, fear, excitement and asphyxia dilate the pnpil 
either by stimulating some centres of the sympathetic nerve supply- 
ing the eye and simultaneous inhibition of the ocuio-motor centre, 
or by stimulating the sympathetic supply of the adrenal gland and 
causing an increased secretion of adrenaline. 

Myotics or pupil contractors act as follows 

1. By stimulating the ending^ of the third nerve, as choline, pilo- 
carpine, physostigmine, nicotine, muscarine. 

2. By stimulating the centre for contraction, as opium, picrotoxin, 
general anaesthetics in the early stage. For action of opium, see supra. 

Nicotine, coniine and lobeline first stimulate and then depress the 
ganglion cells of both the ocuio-motor nerves, therefore the pupils 
first contract then dilate. 

Drugs that impair accommodation.— Ciliary muscle adjusts the 
lens for distant and near objects of vision. During rest, the lens 
remains flattened, but to see near objects it becomes more convex 
owing to the drawing in of the ciliary processes by the contraction 
of the circular fibres. It is supplied by the 3rd nerve. Drugs that 
paralyse accommodation by acting on the ciliary muscle are called 
cycloplegic , they are atro]pine, gelsemine, pilocarpine, physostigmige. 
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Drugs affecting the intra-ocular tension.— The noinial tension 
depends upon {a) the amount ot intia-ocular secretion, (5) the free- 
dom with which fluids may escape tin ough the lymph channels (spaces 
ot Fontana) into the canal of Schlemm. Tension may be laised by 
extra secretion or by dilatation of the pupil which shuts off the spaces 
of Fontana. 

1. Drugs increasing the tension, atropine, hyosoine and hyoscya- 
mine 

2. Drugs decreasing the tension, pilocarpine and physostigmine. 

1. Drugs Stimulating the Parasympathetic endings 

Muscarine, an alkaloid derived from poisonous mushroom, Amanita 
miiscaiia, has the same pharmacological action as pilocarpine except 
that it produces more nausea and vomiting. It is not used therapeu- 
tically. 


PII.OCA PIIVAE AS 

(Pilocarp. Nit.) 

Pilocarpine Nitrate. CiiHi6N202,HN03 

Source and characters —The nitrate of an alkaloid, pilocarpine, 
obtained from the leaves of Pilocarpus niicrophyllus and other species 
of Pilocarpus in colourless crystals, or white crystalline powder. 
Soluble in 8 parts of cold water. 

B.P. Dose.— to i gr. or 0.003 to 0.012 grm. 

Non-official Peepakations 

1 Gutta Pilocarpinae.— Pilocaipine Nitiate 0 5 to 1 p c. 

2 Pilocarpine Hair Lotion.— Pilocaipine Nitiate 2 gis, Quinine Hydio- 
chloiide 8 gis , Glyceiin 2 dis , Aqua Rose 6 dis. 

Pharmacology 

Pilocarpine is directly antagonistic to atropine in its 
effects upon the secretory nerves, the ends of the nerves 
governing the involuntary muscles, the ends of the vagus, 
and the ends of the third nerve in the eye. These effects 
are due to parasympathetic stimulation and will act even 
after the nerves are divided and allowed to degenerate. 

Internally . — Pilocarpine readily enters the circulation and 
is carried to different structures, where it produces definite 
effects, which are described below under separate heads : — 

Salivary secretion. — Within about ten minutes after 
administration, pilocarpine produces a copious secretion of 
saliva of almost normal composition by directly stimulating 
the parasympathetic (cholinergic) nerve-endings of the 
chorda tympani and the glosso-pharyngeal endings in the 
glands. It is therefore a powerful sialagogue, the secretion 
amounting to a pint and a half, after one injection. The 
salivation is immediately stopped by injection of atropine. 

Stomach and intestine — The peristaltic movements of 
the unstriped muscles of the gastro-intestinal canal are in- 
creased by large doses owing to direct stimulation of the 
parasympathetic endings of the vagus, causing nausea, vomit- 
15 

/ 
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ing, colicky pain and diarrhoea The pancreatic secretion 
is slightly affected, possibly due to muscular contraction 
of the duct, or indirectly through increased gastric secre- 
tion. The gastric juice and intestinal secretion are also 
increased. The biliary secretion is unaffected, but the spleen 
contracts. 

Skin — The next important action is on the skin. Within 
six to ten minutes after a hypodermic injection of pilocar- 
pine nitrate (i to ^ gr.) the face, neck and ears become 
flushed and drops of perspiration appear upon them, soon 
extending over the whole surface. The sweating is so profuse 
as to soak garments and bed clothes ; about 2 to 3 litres of 
sweat may thus be excreted by one diaphoresis. Therefore 
it is a powerful sudorific. The sweating is checked by 
atropine. Although the sweat glands are innerveted by the 
sympathetic fibres, these functionally act as parasympathetic 
and are cholinergic in their effects so that pilocarpine causes 
increase of perspiration by stimulating these fibres. It also 
stimulates the growth of hair, and makes it coarse and 
black. 

Circulatory syste . — Both the heart and pulse are ac- 
celerated at first, but are soon slowed and depressed. Quicken- 
ing is the usual therapeutic effect when pilocarpine is given 
by the mouth. It excites both the vagal and sympathetic 
endings, and when given by the mouth the drug reaches 
the heart slowly and the sympathetic effect predominates ; 
whereas when a large dose is given directly into the circula- 
tion the vagal effect becomes marked and the heart is 
slowed. Atropine counteracts the slowing of the pulse, but 
it cannot do so if the vagus is cut ; thus showing that pilo- 
carpine depresses the heart by stimulating parasympathetic 
endings of the vagus. It also depresses the heart directly,, 
therefore the margin of safety is small, and its use has been 
followed by collapse and death. The vessels of the body 
specially those of head and neck dilate and the blood-pres- 
sure falls from depression of the vaso-constrictor centre and 
the heart, though there may be a rise at first from vaso- 
constriction due to some liberation of adrenaline and con- 
traction of the vessels of the splanchnic area. In toxic doses 
there is vaso-motor paralysis. 

The number of white blood corpuscles (lymphocytes) is 
increased from contraction of the spleen muscles. 

Respiratory syste . — Pilocarpine increases both the 
nasal and bronchial secretions, and owing to the increased 
contraction of the bronchial muscles the breathing may be 
laboured and the amount of air entering and leaving the 
lungs is diminished. The respiratory centre is not affected 
directly by small quantities of pilocarpine, but the circula- 
tory changes diminish the amount of blood passing through 
the lungs. These effects combined with circulatory depres- 
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Sion tend to promote oedema of the lungs, asphyxia, collapse 
and death. 

Eyes, (a) Locally applied or given by the mouth 

or subcutaneously, it causes contraction of the pupil. This 
effect, which is prevented by the previous use of atropine, 
is due to stimulation of the myoneural junctions of the oculo- 
motor nerve, and observed even after the nerves have degen- 
erated. There is no stimulation of the sphincter muscle 
itself. It increases the ffow of tears. 

(6) Accommodation . — The ends of the third nerve in the 
ciliary muscle are stimulated, causing bulging of the lens 
and fixation of the eye in accommodation for near objects. 

(c) Intra^ocular tension . — After a momentary rise the 
tension is diminished. This coincides with the contraction 
of the pupil and results from the increased escape of fluids 
which follow the opening of the spaces of Fontana. 

Urinary tract. — Pilocarpine has no effect on the secre- 
tion of the urine, in fact the great loss of fluid by other 
channels causes a decrease in the amount of urine. Large 
doses given repeatedly produce glycosuria and diuresis pro- 
bably by increasing the renal permeability. By its con- 
tractile effect on the bladder it causes suprapubic pain and 
irresistible desire to pass water. 

Body heat and weight. — On account of the dilatation 
of the cutaneous vessels before sweating, there is a slight 
rise of temperature, but it soon falls during sweating. There 
is also a reduction of body weight to the extent of seven 
pounds or more. 

Female generative organs.— Pilocarpine causes the 
uterine muscles to contract, sometimes to such an extent as 
to cause abortion. It also increases uterine and vaginal 
mucus The secretion of milk is not affected, although 
earlier investigators claimed for it a galactagogue action. 
It is evident that the mammary glands do not possess any 
true secretory nerves. 

Summary of action — It will be observed that pilocarpine 
performs two most important specific functions, viz. (1) 
Stimulation of secretion^ (2) contraction of the involuntary 
muscular fibres due to stimulation of the nerve-endings 
and not to that of the muscular fibres themselves. Salivation, 
diaphoresis and myosis are the most marked effects. Children 
are less affected than adults. 

Antagonists — Belladonna and atropine, gr. of atro- 

pine given subcutaneously arrests profuse salivation and 
diaphoresis within 5 to 10 minutes. 

Therapeutics 

Externally — To promote the growth of hair, pilocarpine 
is largely employed in the form of hair lotion. In ophthalmic 
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practice, it Las been locally applied in iritis, retinitis, 
detachment of the retina, glaucoma, etc., hut it is less active 
than physostigmine, and its effects more transitory. 

Internally — Pilocarpine is chiefly employed for its dia- 
phoretic action in uraemia and uraemic concisions, where 
it may be the means of saving life by the elimination of ex- 
cretory products through perspiration. It is however now 
recognised that in uraemia poisons other than urea are respon- 
sible for the untoward symptoms, and the beneficial effect is 
due more to the improvement of circulation following removal 
of fluid which impairs kidney circulation, than to the elimina- 
tion of the poison via the skin It is of special service in 
nephritis. Under these conditions it promotes perspiration 
and secures functional rest to the kidneys and lowers blood- 
pressure. When there are anasarca and serous effusions, 
^ to ^ gr. pilocarpine nitrate produces profuse sweating 
and salivation, thereby relieving the waterlogged system 
which in its turn will cause an improvement in the kidney 
circulation resulting in its recovery. In cardiac dropsy it 
should be used with caution. Its use is often followed by 
weakness, languor, and general depression which may 
counterbalance any improvement following its use. The 
diaphoresis can be helped by wrapping the patient in warm 
blankets and giving him warm drinks. For its antagonistic 
properties it is used in poisoning by belladonna. 

Caution. — Sometimes alarming prostration and collapse 
may follow the hypodermic injection of ^ gr. ; and atropine 
should at once be injected It should be used with great 
caution in valvular diseases of the heart, fatty heart, em- 
physema and pleurisy, and the patient watched It is contra- 
indicated in renal diseases associated with oedematous con- 
dition of the lungs, as by increasing bronchial secretion it 
may add to respiratory distress. Children are less affected 
than adults. 

P YS STIO IIVAE SAMCYLAS 

(Physostig Salicyl.) 

Physostigmine Salicylate. C15H21O2N3, C7H6O3 

Syn. — Eserine Salicylate. 

Source. —The salicylate of an alkaloid, physostigmine, obtained 
from the seeds of Physostigma venenosnm. 

Characters. — Colourless, or faintly yellow, crystals, gradually 
acquiring a red tint on exposure to light and air. Soluble in about 
100 parts of water, freely in alcohol (90 p c.). 

B.P. Dose.— to 5^5 gr. or 0.0006 to 0.0012 grm. 

Official Preparations 

1. Lamella Physostigrninse.— Contains gr. (0 065 mg.) of 

physostigmine salicylate in each. 

2, Oculentum Physostigminae. Syn. — Oculentum PserincB — Con- 
tains 0 125 p.c. 
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Pll VUMACOLOGY 


The aerion of phyjsosti^mine resembles pilocarpine and 
though like piloearpine it stimulates the cholinergic fibres, 
its etVects are not so marked on the secretory glands ; on 
the other hand its action on the involuntary muscles is more 
marked. Its aetion however is difi'erent from pilocarpine 
and it will not act after the nerve has been cut and degene- 
rated. Since aeetyl-eholine which is liberated at the nerve 
terminals is rapidly hydrolysed, it has been suggested that 
physostigmine prevents tliis destruction by the ferment 
choline-esterase in the blood and tissues. It is however not 
definitely settled whether all the actions of physostigmine 
are due to thi.s eftect or it has some direct action on the 
involuntary muscles. 

Eye. — Applied locally to the conjunctiva, physostigmine 
is absorbed aud produces the following changes — (1) con- < 
traction of the pupil ; (2) accommodation for near objects 
due to the contraction of the ciliary muscle ; (3) diminished 
intra-ocular tension due to the contraction of the pupil 
facilitating the escape of the fluid by allowing it freer access 
to the spaces of Fontana. All these actions are due to the 
direct stimulation of the parasTfmpaiheiic endings of the third 
nerve. 


Physostigmine fails to produce contraction of the pupil 
after degeneration of the third nerve, although the muscle 
of the iris is intact and can be made to respond to electrical 
stimulation or other drugs. This is due to the fact that 
physostigmine inhibits the activity of the ferment choline- 
esterase which normally destroys acetyl-choline. 

Infernnihj Mouth. — Physostigmine increases the sali- 
Tary secretion by stimulating the endings of the chorda 
tympani. The effect is not central as the secretion can be 
induced after section of the nerves, and since the secretion 
is not checked after administration of nicotine, salivation 
cannot be from any action on the ganglion cells, which are 
paralysed by nicotine. But if the nerves are paralysed by 
atropine it fails to produce any secretion. 
Stomach and intestines,— It is readily absorbed by the 
stomach and increases the gastric and internal movements 
by stimulating the vagal endings. In therapeutic doses the 
peristaltic movements become more active, consequently 
there may be vomiting, and since the intestinal contents 
are hurried down, there is diarrhoea with watery stools. 

Heart and circulation. — In small doses it increases the 
contractile force of the heart, causing slowing of the pulse 
an of blood-pressure. In large doses the slowness is 

mcre^ed although the blood-pressure falls. This action is 
f M Stimulation of the vagal endings in the heart. In 
irog it stimulates the heart directly. 
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The blood-pressure rises fiom the increased contractile 
force of the heart aided partly by (a) the contraction of the 
arteries by the direct stimulation of the arteiial nerve 
endings, and partly by (h) the tetanic contraction of the 
intestinal tract thus expelling the blood fi om the mesenteric 
area. It is therefore independent of the vaso-motor centre, 
for its action is not prevented by section of the cord or of 
the splanchnic nerves. 

Respiration. — This is at hrst quickened but soon de- 
pressed. The acceleration is caused (1) by the stimulation 
of the respiratory centre of both the medulla and the cord ; 
{2) by the stimulation of the peripheral terminations of the 
vagus in the lungs ; and (o) by the spasmodic contraction 
of bronchial tubes producing partial asphyxia. Death takes 
place from failure of the respiratory centie. 

Nervous system — The motor cerebial cortex becomes 
0 more excitable causing epileptiform convulsions ; these 
have been attributed to partial asphyxia caused by respira- 
tory paralysis and bronchial constriction In large doses 
it depresses the central nervous system beginning from the 
cord and spreading upwards with diminished reflex excita- 
bility. The consciousness is not affected even by toxic 
doses, and the mind remains clear to t^he last. The pupils 
may be contracted, but not as a rule to any great extent. 
The respiratory centre is stimulated first as mentioned 
before, 

Muscles. — Marked fibrillary contraction of the voluntary 
muscles is often seen. This is due to the stimulation of 
nerve-endings of the striated muscles for it takes place when 
the nerves have been divided, but disappears if the motor 
nerve-endings are paralysed by curare but not by atropine 
and does not occur after the nerve ends have degenerated. 
It has therefore been suggested that it acts on the motor 
end-plates of the voluntary muscle. The sensory nerves 
remain unaffected. The involuntary muscles of almost 
every organ such as the stomach, intestines, bronchioles, 
bladder, heart, arteries, spleen, uterus, iris, etc , are stimula- 
ted producing powerful contraction. 

Secretions —Not only saliva, but sweat, tears and buc- 
cal mucus are increased in much the same way as with pilo- 
carpine but the action is not so powerful. The secretion 
of adrenaline is also increased The secretion of milk, bile 
and urine is not affected. 

Elimination. — Physostigmine is excreted by the liver 
and salivary glands, not by the kidneys. 

Antagonists,— Atropine, chloral, strychnine and morphine 

Toxicology — Poisoning by physostigmine is rare Emetics or 
pump. Stomach wash with 0 2 p.c potassium permanganate. Atropine 

gr hypodermically till the pnpils dilate well Strychnine if neces- 
sary. Artificial respiration overcomes respiratoiy tiouble. 
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Eye. — Kserine is eluetly used (1) to contract the pupil in 
photophohia, and diruiaish the amount of light falling on a 
seiisirive retina ; 12) to break up adhesions in iritis ; (3) to 
prevent prolapse of the iris after corneal wounds, ulcers or 
perforation: (4) to reduce intra-ocular tension in glaucoma 
and perforating keratirLs; (5) to stimulate the paralysed 
ciliary muscles and iris; ((>) in detachment of the retina ; 
and (T) to antagonise the effects of atropine, homatropine 
and cocaine on the pupil It is generally used in ^ to 1 p.c. 
solution. 2 to 4 drops being dropped into the eye at a time. 

For its depressing effect on the central nervous system 
it has been useil in seveial convulsive diseases, chiefly teta- 
nus, chorea, etc . but without any appreciable benefit. As it 
increases intestinal jieristalsis its use has been extolled in 
atony of the intestine, tympanites, post-operative intestinal 
paralysis, and chronic constipation. In all these conditions 
It is administered subcutaneously gr). 

Oa the assumption that aeetyl-cboline is the chemical 
transmitter of the impulse at the motor endings to the 
skeletal muscles, it has been suggested that in diseases 
characterised by paresis of the skeletal muscles there might 
be insuflieient formation or rapid destruction of acetyl- 
choline termed in response to a nervous impulse Physos- 
tigmine has tlierefore been used in the treatment of myas- 
thenia gravis on the idea that it will prevent the destruc- 
tion ot aeetyl-cboHne and intensify the action of the trans- 
mitter I or this purpose it has been used in doses of to ^ 
gr bv the mouth in an empty stomach or hypodermically,, 
but the results have not been very encouraging because of its 
general stiinularing effect on the parasympathetic system, 
namely, low^ering of the pulse rate, increased peristalsis,, 
nausea, and dbrillary twitchings. It has therefore been re- 
placed by prostigmine, or used with atropine gr. 

PROSTIGMEPjf -^Inmethvlcarhonate of bydroxv-phenYltrimethyl- 
amiijtmnim-metliyl sulphate. A synthetic preparation allied to phv- 
soM igmme. but has a more powciful action on the intestine and little 
on nie eye anil none on the circnlation. Administered snbeutane- 
oiisis. mtramiis Mihirly and uitravenonsly m post-operatiye intestinal 
pa^es^^. consnp ition due to atony of the intestine and retention of 
tne urine. Also used in myasthenia gravis. 

Dose.—O nig in 1 imi amponleb. 

GLYCINE Sifii -^frhfracoU: Amino-acefic Aci(L~ln white crystals 

^ ater. It is used in the treatment of 
muscular dystrophies, e q, myasthenia gravis on the idea that mus- 
I': failure of the muscles to convert creatine 

foi which tin- presence of amino-acid is necessary. 
Adiniiustratioii «>f glycine aids the conversion of creatine into crea- 
tmine and acceleiates creatine metabolism. It is used alone or 
supplemented iiv epfiedrine. ui 

^ orthreft 



CHOLIXE 


C OMXE 

(Not Official) 

A sj'iupy liquid occuis in organ extracts, manj' vegetables, ergot, and as a 
decomposition pioduct of lecithin. It has been isolated fiom washed portions 
of intestines of labbit dog and cat 

Aeetyl-choline —The acetyl derivative of choline Prescribed in the form of 
Acetyl-choline Hydrochloride A white h3"gioscopic powder . Dose.—^Ugi {0.05 
gim) subcutaneously oi intramuscularly Dangerous intravenously and in- 
effective when given orally. 


Action and Uses 

Acetyl-choline is about 100,000 times more powerful than choline 
and has four important actions, vis. (1) it dilates the vessels and 
causes a fall of blood pressure, this effect is direct; (2) stimulates- 
the post-gangliomc fibres of the parasympathetic like muscarine, ue. 
causes increased secretion of the salivary, lachrymal, intestinal 
and also the sweat glands which are innervated by the sympathetic 
but contains cholinergic fibres; (3) first stimulates and then para- 
lyses the autonomic ganglia (nicotine effect). Therefore the effect will 
vary with the dose; and (4) stimulates the ends of all motor nerves to 
skeletal muscles 

The action of acetyl-choline is short lived as it is destroyed by a 
specific^ enzyme— choline estei'ase. On the other hand eserine inhibits 
this action of esterase. A preliminary use of physostigmine therefore 
enhances the action of acetyl-choline. It increases the movements of 
the oesophagus, stomach, intestine and bladder. The uteius is- 
stimulated by its direct action on the muscle though the organ is- 
supplied by the sympathetic. 

In large doses the fall of pressure is great due largely to vagus- 
effect on the heart (slowing of rate and weakening of contraction). 
Atter atropine, small doses do not depress the heart or iower the 
pressure. Very large doses however (5 mg.) produce a marked 
rise ot pressure, specially after previous destruction of the bulb and 
spinal cord This is due to its effect on the sympathetic ganglia so that 
after a large dose of nicotine, Avhich paralyses the autonomic ganglia^ 
this pressor effect is abolished. 

It is present in many tissues, and it is believed that its presence, 
which is of the nature of hormone, maintains the normal activity of 
the intestine. It increases salivary and gastric secretion by stimu- 
lating the secretory endings of the vagus in the glands. 

Acetyl-choline is used to lower blood-pressure in an emergency^ 
but it will keep the pressure down only for a short time. It is also 
recommended in Raynaud’s disease and checks the night sweats of 
phthisis It should always be used intramuscularly., intiavenous 
injectiou is daugeroiis, and given by the mouth it is useless. 

It has been used intramuscularly to counteract paralysis of the 
intestine such as occurs after laparotomy and intestinal operations. 
It may also be used to relieve severe post-operative gas distention 
and pain and also post-operative retention of urine and in other con- 
ditions, particularly organic nervous disorders 'which render com- 
plete emptying of the bladder ineffective. 

Since it stimulates the motor nerve endings to skeletal muscles, 
it has been used lu the treatment of myasthenia gravis, (see 
physostigmine). 

Leubret and Pery* have shown that in all cases of tuberculosis there 
is marked decrease of blood cholesterol, and sometimes also in the 
blood sugar, showing a deep humoral tiouble. They recommended 
injection of Choline Hydrochloride, 2 cgm. (4 gr.) in 1 c.c. in all 


^ BiitisJi Medical Journal, Epitome. 10, 1930. 
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stages of tuberculosis and reported favourable result. The treat- 
ment is followed by a lowering of temperature, a return of the 
appetite with a re-establishment of the digestive functions and a 
gam in weight 1'he blood cholesterol is increased and the,blood- 
sugar-cholesterol latio returns to normal. When combined with 
•calcium it gives better result in tubeicnlosis. The usual formula is 
calcium gluconate 10 p c. and choline hydrochloride m 10 c.c. 

of physiological solution. This is sold under the name of Injectable 
<Jalcmol. The injections are given once oi twice a week. 

2. Drugs Depressing the Parasympathetic endings 
ELI.A ONXAE FOL.IU 

Belladonna Leaf. (Bellad. Fol.) 

Syn.— Deadly Nightshade Leaves 

Source. — 'fhe leaves and tops of Atiopa Belladonna^ collected 
when the plant is in dower, and dried. Contains not less than 0 3 p c. 
■of the alkaloids of the leaf, calculated as hyoscyamine. 

Characters —Leaves alternate below, in unequal pairs above; 5 to 
*25 cm. long, broadly ovate, acute, entiie, glabrous, short stalked. 
Corolla gamopetalous, campanulate, purple. 

Composition.— (1) Atropine (2) Hyoscyamine. (3) Bellad onnine, 
minute quantities. 

Official Preparations 

1. Belladonna Pulverata. Syn -—Fulvis Bellado mice. —Leaf reduced 
to line powder and adjusted, it necessary, by admixture of powdered 
exhausted belladonna leal to contain 0*3 p c.* of alkaloid hyoscyamine. 

gt- of alkaloid m 3 grs. B P. Dose.— 4 to 3 grs. or 0.03 to 0.2 grm. 

2. Extractum Belladonnse Siccum.— Alkaloid 1 p c. or gr. in 
1 gr. B P. Dose.— ^ to 1 gr. or 0.015 to 0 06 grm. 

3. Tmctura Belladonnas.— Contains 0 03 pc. w/v of the alkaloid, 
•or xou in 30 ms. B P. Dose. — 5 to 30 ms. or 0.3 to 2 mils. 

ELLA XXAE A IX 

Belladonna Eoot. (Bellad. Ead.) 

Source.— The dried root of Atropa Belladonna. Contains not less 
than 0*4 p.c. alkaloid hyoscyamine. 

Characters.— In cylindrical pieces, entire or longitudinally split 
up to 4 cm. in diameter at the crown; pale greyish-brown and wrin- 
kled longitudinally. Fracture short. Internally white, starchy, with 
no radiate appearance. 

Composition. — The same as that of the leaves (see above). 

B.P. Dose.— ^ to 2 grs. or 0*03 to 0*12 grm. 

Official Preparations 

1. Emplastrum Belladonnas —Alkaloids 0.25 p.c. 

2. Extractum Belladonnas Liquidum 0.75 p.c. of the alkaloids 

■of the root, or rh gr. in 1 m. B.P Dose— ^ to 1 m. or 0*015 to 0*06 
mil. 

3. Linimentum Belladonnas.— Alkaloids 0 375 p.c 

4. Suppositorium Belladonnas.— Alkaloids gr. fO.OOl grm ) in 

each ; or 2i ms. of the liquid extract. s i m 

Non-official Preparations 

1 Collodium BeUadonnas, B.P.C. Syn -Empl. Belladonnce Flnidum -Liquid 
■extract 50, Canada balsam 4, castor oil 2, camphoi 15, pyioxyliu 2 5 alcohol 
<90 p c ) 10, ether to 100. 
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2 Extractum Belladonnse Viride, B P C — A soft extiact made fioiii the 
leaves, containing 0 95 to 105p c of the alkaloids of belladonna Dose.~Vi to 
1 gi . 01 0.016 to 0 06 gim 


ATItOFINA 

Atropine. (Atrop.). Ci7H23]Sr03 

Source. — An alkaloid, rZMiyoscyamine, obtained from Jtj 02 KtBeIla- 
dontia, II yoscyamusniuficus^ and other plants of the family Solanaceae. 

Characters —In colourless crystals, odourless. Solubility -1 m 
500 of watei, freely in alcohol (90 pc), chloroform and in 16 parts 
of ether. The solution is alkaline. 


CH2 — CH CH2 


cm 


N (CH 8 )CH 0 — CO— CH— CeHs 

I I I 

■CH“ — CH2 CH2OH 


Incompatibles. — Caustic alkalies and mercurial salt. 

B.P. Dose — to gr* or 0 00025 to 0.001 grm. 

AT PINAE SFTF AS 

(Atiop Sulph ) 

Atropine Sulphate (Ci7H23N03)2,H2S04,H20 

Source. — The sulphate of the alkaloid atropine. 

Characters —In colourless crystals, odourless. Solubility.— In less 
than 1 part of water, 1 in 4 of alcohol (90 p.c.). The solutionis 
neut'K al 

B P. Dose.— to gr. or 0 00025 to 0 001 grm. 


Official Preparations 

1. Lamella Atropinas.—Each contains gr- (0.013 mg.). 

2. Oculentum Atropinse —0 25 p.c. 

3. Oculentum Atropinee cum Hydrargyri Oxido— Atropine sul- 
phate 0.125 p.c., yellow mercuric oxide 1 p.c. 

Non-official Preparations and Deriyatives 

1 Atropinae Methylnitras Syn — Etintydrine — In white soluble crystals, 
obtained by the action of silvei nitiate and atiopine methyl bromide. Valuable 
antispasmodic and less poisonous than atropine. Used widi success in 
congenital p2jlo7 ic stenosis. A poweiful mydiiatic in 1 to 2 p c solution Dose — 
1/eo to Vso gr. or 0 001 to 0 002 grm. 

2 Oculentum Atropines et Cocaiuse, B P.C — Atiopine sulphate 025 pc 
and cocaine hydiochloiide about 05 p c 

3. Euphthalmm —A synthetic compound A 5 to 10 pc solution dilates the 
pupil like homati opine, taut its effects are not so lasting. 

H AT POAE Y O IF 

(Homatrop. Hydrobrom.) 

Homatropine Hydrohromide. Gi 6 H 2 iN 03 ,HBr 

Source.— The hydrobromide of an alkaloid, homatropine, prepared 
from tropin e and mandelic acid. 

Characters — A colourless crystalline powder ; odourless. Soluble 
in 6 parts of water, in 18 parts of alcohol (90 p.c.). 

B.P. Dose— ^ 3 ^ to jV gr. or 0 001 to 0.002 grm. 



236 PHAEMA.COLOGY AND THEEAPEUTICS 
OFnciAL Preparation 

1. Lamella Homatropinss.— gr. (0*65 mg.) in each. 

Pharmacology 

Belladonna stimulates the brain and the vital medullary" 
centres ; depresses the sensory nerve endings ; motor nerve 
endings in the smooth muscles ; secretory nerve endings ; 
3rd nerve in the eye ; and the vagus endings. Although 
it is described as acting by depressing the parasympathe- 
tic nerve endings, it acts directly on the cells or peripheral 
receptors by preventing these being acted upon by acetyl- 
choline. 

Externalhj. — The unbroken skin absorbs the alkaloids of 
belladonna it* combined with alcohol, chloroform, glycerin or 
fat. Exposed mucous surfaces and raw skin absorb them 
more rapidly. Both belladonna and atropine powerfully 
paralyse the peripheral terminations of the sensory nerves, 
especially if there is pain, and are therefore local anaes- 
thetics and anodynes. To a much less extent they paralyse 
the motor and secretory nerve-endings The blood vessels 
of the part first contract and then dilate. 

jRferRa%.— Atropine readily enters the blood and circu- 
lates unaltered without afi:‘ecting the blood corpuscles. It 
chiefly affects the parasympathetic nervous system ; other 
organs and tissues are indirectly influenced through its 
action on their special or secretory nerves. Therefore we will 
first notice its action on the nervous system proper and 
afterwards on other organs of the body. 

Nervous system. — Its effects on the central nervous 
system are those of general stimulation. But it acts more 
powerfully on the higher divisions of the nervous axis, so* 
that in cases of poisoning the symptoms are referred more 
to the brain, and consist in increased co-ordinated move- 
ments like delirium and talkativeness, whereas with strych- 
nine, which also stimulates the central nervous system, the 
symptoms arise from stimulation of the lower axis of the 
nervous system and consist of exaggerated reflexes and 
convulsions 

1. Cerehrum.—ln medicinal doses belladonna scarcely 
produces any effect on the convolutions, but in large doses 
it stimulates the central motor area causing general nervous 
excitement, talkativeness, mental hallucination, disordered 
gait and vision The conjunctiva and face become flushed, 
pulse is quickened and respiration rendered frequent. Still 
larger doses aggravate the symptoms causing delirium and 
convulsion followed by stupor and coma The reflexes 
beconie more active but the higher psychical faculties are 
not affected like caffeine 

2. Mednlla and cord.— Two chief centres are powerfully 
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stimulated by belladonna in large doses, viz, (a) tbe respira- 
tory ; and (6) tbe vaso-motor. Tbe vagal centre is abected 
in small doses. It also slightly increases then diminishes 
the reflex excitability. 

3. Sensory nerves, — Belladonna, whether locally applied 
•or given by the mouth, paralyses the peripheral terminations 
■of the sensory nerves and thereby relieves pain if present. 
It is therefore a local and general anodyne. Its action is 
not so powerful as that of atropine. As a general anodyne 
atropine is inferior to morphine. 

4. Motor nerves and voluntary muscles, — The motor 
nerves are slightly paralysed towards the end, but the 
voluntary muscles are never affected. 

5. Stomach and intestine, — In the stomach atropine 
relieves pyloric spasm without interfeiing with the normal 
movements of the stomach when due to vagus stimulation 
but not when the sympathetic is concerned (Sollmann). In 
ordinary therapeutic doses however the normal movements of 
the intestine are not influenced nor the effects of purgatives 
interfered with, i.e. it does not interfere with peristalsis, but 
relieves the griping pains and irregular movements of the 
gut by the vagal endings. In large doses, as used in animal 
experiments, atropine increases peristalsis from its effects 
on the Auerbach’s plexus 
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Fio. 5. — Movements of the isolated intestine. 

At fiist airow pilocarpine was given, note powerful contraction of tlie 
longitudinal muscle, at second arrow atiopine was added when the con- 
tiactions became less with noimal pendulum movements, at thud anew 
aduenaline was applied , note complete lelaxation of the muscles. 

Atropine inhibits the movements of the isolated strips 
of intestine and 'will antagonise the action of pilocarpine. 
This effect is due to its depressing effect on the parasym- 
pathetic nerve endings. It will therefore relieve griping 
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when due to a drug which stimulates vagus endings, but 
not when due to direct stimulation of the intestinal muscles. 

6. Bladder, urethra, uierus, etc.— The terminations of 
the nerves supplying the involuntary muscles of the bile 
duct, bladder, ureter, vesicuhe seminalis, uterus, vagina, 
are paralysed. Atropine therefore relieves spasm of these 
organs,' and in cases of bile duct and ureters help passage 
of calculi. 

7. Third nerve in the eye, — Atropine has the following 
important effects on the eye : (a) The pupil.— The pupil is 
regulated by the iris which is composed of two sets of mus- 
cular fibres — the circular which contract and the radiating 
which dilate. The former is supplied by the third nerve 
and the latter by the sympathetic fibres from the superior 
cervical ganglion (see fig. 3, page 224). Dilatation of the 
pupil may be due to either depression of the sphincter iridis 
or stimulation of the radiating fibres ; while contraction 
results from the opposite influences. These stimulations or 
depressions may be of centre, ganglia, nerve-endings, or 
muscle fibres. Atropine administered internally dilates 
the pupils and when dropped into one eye it dilates the 
pupil of that eye, but has no effect on the other eye ; further 
stimulation of the third nerve, either central or peripheral 
to the ciliary ganglia is without any effect on the pupil. 
Dilatation is due to the paralysis of the parasympathetic 
endings of the 3rd nerve, and since the direct stimulation 
of the sphincter iridis results in contraction it has no effect 
on the muscle. Dilatation caused by atropine is however 
not maximum for stimulation of the cervical sympathetic 
results in further dilatation of the pupil, and that after the 
removal of the superior cervical ganglion and subsequent 
degeneration of the sympathetic nerve fibres, atropine fails 
to dilate the pupil. 

(h) Accommodation.— Atropine paralyses the termina- 
tions of the third nerve in the ciliary muscle and thus 
paralyses accommodation. It is therefore strongly cyclo- 
plegic. 

(c) Intra-ocular tension.— As an indirect result of the 
dilatation of the pupil by which the flow of lymph is ob- 
structed. atropine increases intra-ocular tension. 

S Vagal endings in the heart.— The vagus is the inhibi- 
tory nerve of the heart. Belladonna or atropine in small the- 
rapeutic doses (xBu gr.) stimulates the vagus centre causing 
slowing of the pulse. But when large doses gr.) are 
given, or small doses repeated, then quickening of the rate 
is observed due to depression of the vagal nerve endings. 
This rapidity cannot be diminished by stimulating the vagus. 
At times the excitement becomes so strong that the heart- 
sounds may be heard a few feet from the patient. With 
the acceleration of the pulse belladonna does not reduce 
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the force and tone of the heart. Since the inhibitory fibrea^ 
are almost inactive at birth, atropine has no effect in increas- 
ing the heart beat in the new born child. It has also little 
effect in old age. The vagus effect shows both at the sinus 
and the auriculo-ventricular nodes, and atropine therefore 
checks heart-block caused by digitalis. Sollmann has shown 
that atropine has some action on the cardiac muscle, which 
can be observed in the isolated heart and on the nerve-free 
heart of embryonic chick but this effect on the muscle is 
negligible. 

9. Vagal endings in the bronchial walls , — Both the 
afferent and efferent terminal filaments of the vagus are 
paralysed after a brief stimulation, producing relaxation of 
the muscular coat of the tubes, and diminishing the sen- 
sibility and refiex action (paralysis of the afferent fibres). 
These are the only effects produced in therapeutic doses. 
Thus belladonna is a bronchial antispas odic. The sympa-^ 
thetic fibres which dilate the bronchi are unaffected by 
atropine. It also diminishes the bronchial secretion. 

In large doses the respiration becomes quicker and deeper 
by the stimulation of the respiratory centre and increased 
formation of CO 2 , but toxic doses paralyse it and make it 
shallow and slow. 

10. Vaso-motor nerves and^ the shin,-— -The action of 
belladonna on the blood-pressure depends on its effect on 
the heart. After a temporary fall the pressure rises above 
normal partly from its effect on the heart and partly from 
stimulation of the vaso-motor centre. The rise of blood-pres- 
sure is greater if it has been lowered by excessive vagus 
stimulation of the heart and dilatation of the blood vessels. 
In toxic doses the vaso-motor centre is paralysed and the 
blood-pressure falls. The arteries of the skin, especially 
those of the head and neck, are dilated in toxic doses giving 
rise to flushing of the face, or scarlatiniform or erythematous 
rash on the skin so often seen in belladonna poisoning. 
Some patients are specially susceptible to belladonna and 
a single therapeutic dose causes flushing of the skin and 
dryness of the mouth. This is due to idiosyncrasy. 

11. Secretory nerves , — Atropine is a powerful paralyser 
of almost all the secretory nerve-endings in the body, there- 
by exercising a most powerful depressant influence on the 
secretions of most of the secretory organs. Its actions on 
these organs are given below : — 

(a) Salivary and mucous glands — Even in small doses 
atropine powerfully paralyses the terminations of the secre- 
tory fibres of the chorda tympani, but not the vaso-dilator 
ones, so that stimulation of the chorda tympani, does not 
increase the flow of saliva from the submaxillary gland 
though its vascularity is increased. Stimulation of the 
sympathetic still induces secretion, this shows that although 
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the secretory nerves are paralysed secreting cells are not 
iniiueiiced in any way. It also depresses the terminations 
•of the secretory nerves of the salivary and mucous glands. 
Gonseiiuently, the mouth, palate and throat become dry and 
red. After large doses the dryness increases so much that 
■deglutition becomes impossible. Hence atropine is a power- 
ful antisialagogue. 

{h) Gastro-intestinal glands . — No effect on gastric secre- 
tion is observed when atropine or belladonna is given orally 
in small doses, but large doses, specially when administered 
hypodermically paralyse the terminations of the secretory 
fibres of the vagus in the stomach, and reduce or even 
arrest the gastric secretion. The hydrochloric acid is more 
reduced than pepsin or the fluid as a whole. 

(c) Liver and pancreas . — Secretion of the pancreas 
-depends upon the presence in the blood of secretin rather 
than on nerve impulse, and since atropine reduces the 
secretion of hydrochloric acid in the stomach which in the 
■duodenum acts as stimulant to the formation of secretin, 
there is some diminution in the secretion of the pancreatic 
juice. The secretion of bile is little affected by atropine 

(d) Bronchial glands.— The secretion of the bronchial 
and tracheal mucus is very much diminished. 

(e) Siveat-glands . — Given by the mouth atropine power- 
fully checks sweating. This it does by paralysing the termi- 
nations of the nerves in the sweat glands. The skin there- 
fore becomes dry and hot. Applied locally it has no in- 
fluence over the secretion of the sweat 

(f) Mamniarg glands . — The secretion of milk is not 
arrested since the secretion is largely independent of the 
central nervous system, 

ig) Lachrymal glands . — Prolonged use of atropine arrests 
their secretion. 

(h) Kidneys.— Kere its action is uncertain. Since the 
kidneys are not controlled by any secretory nerves, atropine 
has very little effect on the amount of urine. Large doses 
cause retention of urine as the result of paralysis of the 
bladder. 

Temperature.— Belladonna in moderate doses raises the 
temperature of the body by 3 to 4 degrees due possibly 
to suppression of perspiration. As the circulation fails the 
temperature falls. 

Elimination.— It is partly oxidised in the body possibly 
in the liver, the unoxidised portion is excreted by the urine 
within 10 to 20 hours. Part of it may be broken up into 
tropine. Traces have been found in the milk. It increases 
urea, phosphates, sulphates, but not chlorides in the urine. 

Toleration.— Children can bear large doses of belladonna. 
Old people bear it badly but some tolerance maybe produced 
by the gradual increase of the dose. Idiosyncrasy to the 
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drug is common, some patients showing flushing, dryness of 
the mouth and throat and an erythematous rash even with 
ordinary therapeutic doses. This is often noticed amongst 
members of the same family, all the members being suscep* 
tible to it. 

Summary of action. — 1. Atropine stimulates the follow- 
ing centres: — (a) cerebral, producing delirium; (h) vital 
medullary centres — respiratory, vagal and vaso-motor. 2. 
It depresses (a) the sensory nerve-endings; (h) the motor 
nerve-endings in the smooth muscles of the viscera, thus 
allays abnormal contractions of the muscles of the bronchi, 
stomach, intestine, bile duct, etc.; (c) the parasympathetic 
endings of the third nerve of the eye ; and (d) the vagus 
nerve-endings — making the heart free from the inhibitory 
nerve control. 

Methyl and ethyl atropines do not cause tetanus in frogs 
and paralyse the motor ends, but they act like atropine on 
the eye, heart, etc. 

Acute toxic action. — The symptoms that follow a moderate dose of 
atropine are (1) dry mouth and throat, (2) dilated pupil, (3) dim 
vision, (4) dry skin, (5) dysuria, (6) dysphagia, (7) delirium (wild). 
Erythematous rashes are common. At the post-mortem all organs are 
in a state of venous congestion due to asphyxia 

The symptoms of poisoning have been observed after the applica- 
tion of plaster, glycerin of belladonna, or liniment. 

Treatment.— Emetics or pump. Tannin, tea, charcoal; morphine 
\ gr. in the early stage, caffeine, or pilocarpine \ gr. hypodermically, 
repeated till the mouth becomes moist. Physostigmine or chloral 
hydrate are also recommended. Stimulants, hot bottles, artificial 
respiration. Ice to the head tor delirium. As the poison is eliminated 
by the urine, the bladder should be emptied now and then to prevent 
reabsorption. 


Therapeutics 

Externally, Skin. — As a local anodyne, the liniment, 
plaster or ointment are largely employed to soothe irritability 
or pain in neuralgia, soreness of uscles, etc. Chloro- 
formum belladonnae (1 of liquid extract in 2), or ung. atro- 
pinse is most powerful in this respect. Occasionally atropine 
injected subcutaneously as near the nerve as possible does 
more good in neuralgia, especially in sciatica, than any 
local application. Glycerinum belladonnse or collodium 
belladonnse may be applied over threatening boils, abscesses, 
etc. In the form of an ointment either alone or better still 
with conium, belladonna lessens the spasm of anal fissure 
and the pain and irritation of piles. 

Female diseases. — The plaster or the extract with gly- 
cerin is used to stop the secretion of milk. But the same 
results are obtained by the application of simple adhesive 
plaster, or yellow wax and olive oil. Extract of belladonna 
with glycerin (5 to 10 grs. to 1 oz.) in cotton wool may be 
used as a tampon in inflammation of the womb or cervix. 

16 
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A pessary containing the extract 2 grs., tannic acid 7 grs., 
and cocoa-butter, q s. is very serviceable in leucorrhcea with 
ulcerated os. A suppository containing extract 1 gr. is an 
excellent application to relieve the pain of spasmodic and 
neuralgic dysmenorrhoea. 

Eye.— a" solution of atropine is dropped into the eye to 
dilate the pupil to facilitate examination of the internal eye 
posterior to the pupil, and paralyse the accommodation in 
fitting glasses. Smaller doses (0.1 to 0.01 p c solution) will 
dilate the pupil but stronger solution (1 p.c.) is required to 
paralyse accommodation. As a rule accommodation does not 
recover till after 5 to 7 days, and the pupil does not become 
normal till after one to two weeks. Where only temporary 
mydriasis is required, as in estimating errors of refraction, 
homatroplne may be used in preference to atropine as the 
effects pass off more quickly and there is less likelihood of 
toxic effects from absorption. In inflammatory conditions it 
is applied to give rest to the iris and ciliary muscle, and in 
iritis to prevent formation of adhesions to the lens and 
cornea. It is contra-indicated where there is suspicion of 
glaucoma as by increasing intra-ocular pressure it may 
either aggravate the disease already present or may precipi- 
tate an acute attack. 

Internally , — Atropine is indicated in all conditions where 
a depression of the parasympathetic nerve-endings is re- 
quired. It is therefore used to diminish secretion of sweat, 
saliva, or tears ; to reduce spasm of involuntary muscles, e,g, 
of bronchi, stomach, intestine, sphincter of the gall-bladder, 
urinary bladder and uterus ; and to stimulate the respiratory 
centre. 

Alimentary canal. — ^Atropine sometimes checks mer- 
curial salivation. In small doses, frequently repeated, alone 
or in combination with aconite, belladonna (Tinct.) checks 
acute tonsillitis. As it lessens the secretion of gastric juice 
and the motor activity of the stomach, atropine may be 
used in hyperchlorhydria, gastric ulcer, etc , and is specially 
valuable in acute conditions with severe pain. The extract 
is often combined with purgatives either to increase their 
activity or lessen griping. It has been used with some 
success in some forms of constipation, and may be given in 
habitual or chronic constipation and painful defecation. In 
obstinate constipation Trousseau recommends the extract ^ 
to i gr., night and morning. 

In full doses gr.) atropine is useful in sea sickness 
where it acts by paralysing the vagus. In fact persistent 
vomiting often results from pyloric spasm which is checked 
by atropine. 

Belladonna is often effective in intestinal obstruction 
due to fmcal stasis, atony of the intestine and reflex stric- 
ture; but to be of any use it should be given in large doses 
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(20 to 30 ms.) frequently till the symptoms of poisoning 
appear. Alone or with opium it is useful in peritonitis^ 
enteritis and appendicitis It also relieves the pain of 
biliary, intestinal and lead colic by paralysing the sensory 
nerve-terminations and relaxing the involuntary muscular 
fibres, and since it does not cause constipation it is prefer- 
able to morphine specially in lead colic* A hypodermic injec- 
tion of atropine gr.) often helps reduction of hernia or 
volvulus. 

Heart and circulation. — Belladonna relieves palpitation^ 
pain and distress of the heart. For this purpose a plaster is 
often applied over the cardiac region. As a preliminary to 
general an£esthesia atropine is injected subcutaneously to- 
stimulate the respiratory centre, to prevent salivation, bron- 
chial secretion, and in chloroform anaesthesia to cheque 
excessive vagus stimulation. It is used in bradycardia or 
partial heart-block, but has no effect in complete and per- 
manent heart-block. On the other hand when the slowness 
of the heart is due to disease of the muscle itself atropine 
is of no use. In fact its use has been suggested as a means 
of diagnosis between myogenic and neurogenic bradycardia. 
In these cases atropine must be pushed to the limit of phy- 
siological tolerance. As it has very little effect in accelera- 
ting the pulse in typhoid fever where the heart muscle is 
affected by the toxin, it has been used to dift'erentiate typhoid 
from other fevers. The method is to ascertain the normal 
pulse rate which is taken every minute until it is steady^ 
when gr. of atropine is given hypodermically. After 25 
minutes, the pulse rate is again taken and recorded minute 
by minute until the temporary acceleration is over (which 
takes about 15 to 20 minutes). If the acceleration is within 
10 per minute, the infection is probable. This test is ob- 
served in the 2nd week and in patients not over 80 years. 

Respiratory tract.— Belladonna is extremely useful in 
many spasmodic affections of the air-passages, such as 
asthma, spasmodic bronchitis and whooping cough. A 
subcutaneous injection of atropine often gives great relief 
in spasmodic asthma. In whooping cough* it must be given 
freely before we may expect any decided improvement. In 
nasal catarrh with profuse discharge atropine gives imme- 
diate relief, As it stimulates respiration it may be used in 
pneumonia, in narcotic poisoning, and as a preliminary to 
ether anaesthesia ; and is often combined with morphine to 

Pot brom grs 2-4 

Pot bicarb. grs, 2 

Sp. amnaon, ai’omat* ms. 4 

Tinct. bellad ms. 2-5 

Syr prun. serot. ms 15 

Aqua anethi ad oz. V 2 

In whooping cough for a child 2-4 years. 
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countieract the depressing effect on respiration of the latter. 
It has also been used to prevent anaphylaxis. 

Skin. — Atropine (1 to 2 ms. of the solution, or gr. 
hypodermically) arrests excessive sweating. It is therefore 
an excellent remedy for night-sweats of phthisis. 

Nervous system. — Belladonna is now rarely used in ner- 
vous diseases. It sometimes controls delirium in fevers. 
Atropine is used in the treatment of post-encephalitic 
parkinsonism where it gives great relief by diminishing 
muscular rigidity, reducing tremors, and lessening excessive 
lachrymation and salivation. The method consists in ascer- 
taining the maximum dose that causes improvement by a 
daily graduated increase of dose. When such increase yields 
no further benefit, the dose is similarly decreased until the 
return of the symptoms show that the dose is too small. 
Begin with a total dally dose of 0.5 mgrm two 

doses and increase by 0.5 mgrm. daily, spread over three 
doses, till no further improvement is noticed ; keep on at this 
maximum dose for a few days, then reduce the dose by 0.25 
mgrm. daily until a point is reached at which subjective and 
objective symptoms return. A slightly higher dose than 
this is the optimum dose. In mild cases the optimum dose is 
3 to 8 mgrm. to J gr ) daily ; in severe cases it varies 
from 12 to 24 mgrm, 

Gemto-urinary tract.— It is a very useful remedy in 
incontinence of urine in children, and retention from over- 
activity of the sphincter of the l 3 ladder. Here it acts by 
relaxing the spasmodic contraction of the sphincter. It may 
stop nocturnal emissions in persons whose genitals are 
weak and relaxed, and when discharge takes place without 
dream or orgasm. But extract of hyoscyamus and camphor 
are better for this purpose. It is very useful in allaying 
the pain and helping the expulsion of renal calculus, but in 
order to obtain these effects it must be given in large doses 
until toxic action is produced (W. Murray). Cystitis, dy- 
suria, urethral spasms and, in fact, any kind of pain in the 
pelvic organs, e.g. dysmenorrhcea, can be removed by bella- 
donna either administered in the form of a suppository or by 
the mouth. 

Antidotes to poisons. — Atropine may be successfully 
used as a physiological antidote in poisoning by morphine, 
pilocarpine, physostigmine, chloroform, aconite, poisonous 
mushrooms (muscarine), nitroglycerin, gelsemine and hy- 
drocyanic acid. 

Prescribing hints.— A porous belladonna plaster is the 
best to use as it causes less itching and irritation. Collodion 
belladonna may be painted over an uneven surface in its 
^ead. Atropine may be given in tablets, piUs or in solution. 
Hypodermically it is often combined with morphine to 
counteract its unpleasant physiological effects and to 
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increase its sedative virtue. 10 ms. of the tincture every 4 
hours to young children for whooping cough ; and 30 to 40 
ms. of the same every 1 or 2 hours during an attack of renal 
colic until atropism—dryness of the throat, dilatation of the 
pupils and delirium — sets in are not unsafe to use in these 
cases. Caustic fixed alkalies destroy the alkaloids of bella- 
donna, but carbonates and bicarbonates of sodium and potas- 
sium do not do so. 

Homatropine hydrobromide may be applied into the eye 
either in solution (4 grs. in 1 oz. of water), or as a disc, or 
dissolved in castor oil with cocaine. The object of mixing 
it with castor oil is to prevent it from being washed away 
by the tears. As it dilates the pupil more quickly (within 
an hour) and the effects are of shorter duration (passing off 
within 24 hours), it is used in preference to atropine, more- 
over it has less tendency to increase intra-ocular tension. 
It is therefore a more convenient drug for examination of 
the eye, unless it is desired to paralyse completely the 
ciliary muscles. 


Y S€YA IIS 

Hyoscyamus. (Hyoscy.) 

Syn —Henbane Leaves ; Hyoscvami Folia. 

Source —The dried leaves and flowering tops of Hyoscy am'us niger. 
Contains not less than 0*05 p.c. of the alkaloid hyoscyamine. 

Characters —Leaves vary in length up to 25 cm., mostly sessile ; 
evstipulate, triangular-ovate or ovate-oblong, acute, sinuate, pale 
green Furnished with glandular hairs particularly underneath* 
Branches cylindrical and glandular hairy, corolla yellow; odour 
strong; taste, bitter and slightly acrid when fresh. 

Composition —Chief alkaloids are (1) Hyoscyamine* (2) Atropine* 
(3) Hyoscine (Scopolamine). (4) A poisonous oil. 

Incompatibles — Liquor potass®, lead acetate, silver nitrate, and 
vegetable acids 

B P Dose.— 3 to 6 grs. or 0*2 to 0 4 grm. 

Official Preparations 

1. Extractum Hyoscyami Liquidum.— Contains 0*05 p.c. w/v of 
the alkaloid hyoscyamine, or gr. in 6 ms. B.P. Dose — 3 to 6 ms. 
or 0 2 to 0*4 mil. 

2. Extractum Hyoscyami Siccum Syn* — Extractum Hyoscyami * — 
0*3 p.c. of the alkaloid hyoscyamine, or gr. m 1 gr. B P. Dose —i 
to 1 gr or 0 016 to 0 06 grm 

3. Tinctura Hyoscyami — Contains 0*005 p.c. w/v of the alkaloid 
hyoscyamine, or gr. in 60 ms. B.P. Dose — 30 to 60 ms. or 2 to 4 
mils. 

4. Pilula Colocynthidis et Hyoscyami.— 12*5 p.c. of extract hyos- 
cyamus. B.P. Dose.— 4 to 8 grs or 0*25 to 0*5 grm. 

Phaemaoology 

Hyoscyamine, the principal alkaloid in hyoscyamus, is 
isomeric with atropine and is easily converted into the latter 
in the presence of a fixed alkali at the ordinary temperature. 
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Most of the properties of hyoseyamus mtist therefore be 
identical with those of belladonna and stramoniura. The 
following' are however the chief points of difference: ( 1 ) 
Hyoscyamus because of the presence of hyoscine excites the 
brain less and has a marked and rapid sedative and soporific 
effect on the cerebrum, (2) It has also more pronounced 
sedative action on the spinal cord. (3) It is also sedative to 
the intestine and is more efficacious in relieving griping and 
irregular contraction. (4) It is not a powerful stimulator of 
the heart. (5) It relieves irritation of the urinary passages^ 
especially that of the bladder. This it does by depressing 
the ends of the nerves of the mucous membrane, and con- 
trolling the spasms of the muscular fibres. ( 6 ) Intra- 
ocular tension is less affected. 

Therapeutics 

Besides its use in those cases where belladonna is in- 
dicated, it is employed ( 1 ) to soothe cerebral excitement and 
produce sleep, as in mania and insomnia; ( 2 ) to lessen 
cardiac asthma; (3) to correct the painful griping of purga- 
tives ; (4) to relieve vesical spasm in cystitis, prostatitis, 
calculus, etc., often in combination with other urinary seda- 
tives as buchu, and the alkalies ; and (5) to relieve cough, as 
in bronchitis. 

Children can bear very large doses, while the old and the 
weak cannot. 

Y SCIYAE Y I r 

(Hyoscin. Hydrobrom ) 

Hyoscine Hydrobromide. C 17 H 21 04N,HBr,3H2 0 

Syn. — Scopolamine Hydrobromide. 

Source. — The hydrobromide of an alkaloid, ?-hyoscine (/-scopo- 
lamine); obtained from various solanaceous plants. 

^ Characters.— In colourless, transparent, rhombic crystals. Soluble 
1 in 4 of water. 

B.P. Dose.—gJ^y to gr. or 0*0003 to 0*0006 grm. 

Official Preparation 

1. Oculentum Hyoscinm.— Contains 0*125 p.o. hyoscine hydro- 
bromide. 

Pharmacology aih) Therapeutics 

Hyoscine paralyses the parasympathetic nerve-endings 
like atropine, but its effects are more rapid and powerful, 
though of brief duration. Like atropine it paralyses the 
vagal endings in the heart, but this effect is not elicited in 
therapeutic doses and the pulse rate is not altered. It 
allays pain, dilates the pupil, and checks secretion. A 
solution of 1 in 500 will act as a mydriatic and paralyse 
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accommodation but unlike atropine the effect is more rapid 
and passes off within 3 to 5 days. The oculentum, or a 0’2 
p.c. solution is used as a mydriatic in preference to atropine. 

On the central nervous system it acts as a narcotic and 
has a sedative action on the convolutions producing sleep 
which lasts for 5 to 8 hours, and since the patient remains 
quiet for several hours afterwards it is largely employed as 
a narcotic in mania, insanity, delirium tremens, tetanus, etc. 
It has the advantage over morphine in that it acts by quiet- 
ing reflex and in not producing a habit. It has however 
certain unpleasant side effects and produces mydriasis, cyclo- 
plegia and dryness of the mouth. It is also used in chorea 
and paralysis agitans in which conditions it reduces the 
movements and tremors ; and relieves the rigidity and mus- 
cular hypertonus in post encephalitic parkinsonism gr. 
a day increased to gr. or more). Here it also reduces 
salivation and ocular crises Because it reduces salivation 
and produces dryness of the mouth it should be given after 
meals. Its disadvantage is toxicity, the margin of safety 
between the therapeutic and lethal dose being small. 

Large doses do not necessarily produce more profound 
sleep, but give rise to delirium and excitement like atropine 
Its use is not without danger for it depresses the respira- 
tory and vaso-motor centres, and several cases of collapse 
following its use are on record. The commercial specimens 
vary much in purity. 

A combination of scopolamine and morphine is sometimes 
used for the production of general anaesthesia. Scopola- 
mine hydrobromide gr. and J gr. of a morphine salt is 
injected on the night previous to the operation, and a 
similar or larger dose in the morning before the operation. 
This usually produces deep sleep and the patients do not 
wake till some hours after the operation, thus escaping the 
most painful period. Smaller doses may be given to produce 
basal narcosis prior to the use of volatile anaesthetics {see 
page 166). Scopolamine-morphine anesthesia, ^‘twilight 
sleep,” is now advocated during the second stage of labour 
in place of chloroform (hyoscine hydrobromide gr. with 
morphine sulphate to i gr.). Occasionally however it 
causes cessation of uterine contractions and has a tendency 
to prolong labour, and the child may be born apnceic. 
Twilight sleep sometimes makes the patient maniacal, at 
least temporarily. 

BULBOCAPNINE. (Not official), Ci 9 Hi 904 N.- 0 ne of the alka- 
loids obtained from the tubers of Dicentra canadensis and Oorydalis 
tuherosa. Insoluble in water but soluble in alcohol. It produces in 
cats and dogs a peculiar narcotic and cataleptic condition. The animal 
appears stupid and lethargic, the muscles become stiff and remain in 
the same position in which they are placed. This effect is counter- 
acted by cocaine, specially in monkeys bat is less effective in oats. 

It is a powerful depressant to the cerebral psychomotor and motor 
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cortex and has been introduced for the relief of various forms of 
tremors associated with chorea, multiple sclerosis, paralysis ayitans 
md ence^iaUfi-s. ^ . 

Dose.— grs. or 0.1 grm. by mouth in the form oi tablets or sub- 
cutaneously. 

HARMINE. (Xot official), Syn,~Bamsterine —An alkaloid obtain- 
ed from Pegamim Barmaln. Harmalol hydrochloride is generally 
used in doses of ^ to | gr oi 0.02 to 0 04 grm. 

It is largely used in the treatment of post-encephalitic parkinson- 
ism either alone or in combination with hyoscine. It diminishes 
rigidity and tremors together with salivation and improves voluntary 
movements. Its effects are transient although its prolonged adminis- 
tration is not followed by any unpleasant by-effects. It may be 
administered by the mouth or as an injection. 

ST AMOINTUM 

Stramonium. (Stramon.) 

Source— Dried leaves and flowering tops of Batura Stramonium, 
and of D. tatiila. Contains not less than 0.25 p.c. of the alkaloids of 
stramonium, calculated as hyoscyamine, or rlzr gr- m 3 grs 

Characters —Greyish-green, ovate, petiolate, 8 to 25 cm. long, 
unequal at the base, with dentate margin and acuminate apex. Taste, 
saline and bitter. The leaves are minutely wrinkled. 

Composition.— Contains hyoscyamine, atropine and hyoscine, Batur- 
ins is probably a mixture of atropine and hyoscyamine. 

B.P. Dose. to 3 grs. or 0'03 to 0 2 grm. 

Official Preparations 

1. Tinctura Stramonii.— Contains 0.025 p.c. w/v of hyoscyamine, 
or gr. in 30 ms. B P. Dose.— 5 to 30 ms. or 0.3 to 2 mils 

2. Extractum Stramonii Siccum.— Contains about tstt gr. in 8 
grs. or 1 p.c. of the alkaloids of stramonium calculated as hyoscyamine. 
B.P, Dose.— I to 1 gr. or 0.015 to 0.06 grm In post-encephalitic and 
similar conditions 1 to 8 grs. or 0.06 to 0.5 grm. 

3. Extractum Stramonii Liquidum.— Contains 0.25 p o. of the 
alkaloids of stramonium, or gr. in 3 ms. B.P. Dose . — I to 3 ms. or 
0.03 to 0.2 mil. 

Pharmacology ahd Theeapetjtios 

Internalljj.—lts action resembles that of belladonna, but 
it bas a much more powerful effect in relaxing the muscular 
coat of the bronchial tubes, and it may cause irregularity of 
the heart's action. It is used for the relief of the paroxysms 
of asthma, for which purpose it may be smoked as cigarettes, 
or the fumes may be inhaled, or it may be given internally. 
When combined with potassium nitrate, lobelia, black tea 
and oil of anise it resembles the well-known Himrod’s, Bliss’s 
and Green Mountain Cure (see page 80). Cannabis Indica is 
also an excellent adjuvant. 

Like atropine and hyoscine, stramonium also relaxes the 
increased muscle tone of the parkinsonian. It may be 
prescribed either in the form of the tincture in doses of 10 
ms. up to a drachm or more three times daily, or the dry 
extract may be used in the form of a pill. 

Toxicology.— Poisoning by stramonium is fairly common in 
England, and the seeds of Batura alba and B, fastuosa are largely 
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used by the 'ioacl ]}oisoners in India, who mix them with food, or give 
them to their victiin to smoke, with the object of lobhery 

The symptoms are dryness of the tin oat, giddiness, flushing of the 
face, dilatation of the pupils, and a peculiar form of delirium associa- 
ted with ludicious movements followed by coma which may end in 
death. 

Treatment —Emetics, stomach-pump, stimulants, cold affusion, 
artificial respiration. If much delirium, give opium, but opium is 
less useful in these cases than atropine in opium poisoning. 

Brunton recommends the cautious use of physostigmine, and 
Kmger advises pilocarpine nitrate in i to i gram doses. 

Class JD : Drugs acting on the Gangha and the Motor Nerve-endings 
Lobelia (see p 318), Curara, Nicotine, Conune, Gelsemium, Sparteine 

CURAEA. (Not official) — Ui an, Ouiaii, Wooiara, Wooiali The South 
Ameiican ariow-poison, pi ©pared fiom the hark and sap wood of Strychnos 
toxifei a 

Composition — The active piinciple is oi miiaiine, a most powezful 

poison It exists as a hi own powdei, oi deliquescent pi isms, with an in tensely 
hittei taste , soluble in watei and alcohol, the lattei solution being slightly 
fluoiescent, is not alkaline in leaction and foims no tiue salts 

Dose— V 20 to V 2 gi or 0 003 to 0 03 gim. hypodeimically 

Pharmacology 

Nervous system.— It paralyses the motor nerve-endings through- 
out the whole body whenevei a suflicient quantity enters the blood 
stream In large doses it paralyses the autonomic sympathetic gang- 
lia. The sensory nerves are unaffected by curare. 

Curaie, as a rule, only produces its physiological effect if given 
hypodermically^ and when taken into the stomach soon after food no 
results aie observed. This is due to the fact that it is excreted by the 
kidneys more quickly than it is absorbed from the stomach and that 
when absorbed it is detoxicated in the liver and other tissues. 

Therapeutics 

Curare is chiefly used in the physiological laboiatory but is also 
one of the drugs suggested for the treatment of tetanus and other 
convulsive diseases. Unfortunately however effective doses paralyse 
the respiration and is too dangerous. It has been recommended as a 
palliative in hydrophobia. 

NICOTINE. (Not official). — A colourless, hygroscopic, volatile 
liquid alkaloid obtained from Tobacco. 

Action and Uses 

Its actions are distributed over the cerebrum, medulla and cord, 
the sympathetic and parasympathetic ganglia, and the motor end- 
plates of the voluntary muscles. These are first stimulated and then 
depressed, whether it is applied locally, taken internally, or given by 
injection. 

The heart is first slowed and then accelerated. The initial slow- 
ing IS due to stimulation of the vagal centre and excitation of the 
ganglion cells on the course of the vagus. This is followed by 
depression when the sympathetic effect predominates causing ac- 
celeration of the heart. The blood pressure rises enormously from 
constriction of the vessels, due partly to stimulation of the vaso- 
motor centre, but also from excitation of the sympathetic ganglion 
cells, particularly those of the solar plexus. This effect is however 
soon followed by fall of pressure. Nicotine therefore causes first 
slowing of the heart and rise of blood pressure followed by accelera- 
tion and fall of pressure. 
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It stimulates the respiratory centre and the breathing becomes 
quicker and deeper. Depression soon follows and death takes place 
from respiratory failure. The bronchial muscles are relaxed after a 
transient contraction. 



Fig. 6.--Dog. Blood-pressure, Respiration and Intestinal Volume. 

At point of arrow a small injection of nicotine was given. Note slight fall 
of blood pressure, slowing of the heart from parasympathetic stimulation and 
increase of respiration from stimulation of the centre. These are followed by 
rise of pressure and depression of respiration. Intestinal volume is diminish- 
ed during the rise of pressure from constriction of the vessels of the splanch- 
nic area, the vessels are dilated during the fall of pressure. 

It causes through central effect nausea and vomiting. The secre- 
tions ot saliva, sweat and lachrymal glands are increased from stimu- 
lation ot the ganglion cells on the secretory nerves ; these are 
d.iminished after laxge doses. The smooth muscles are also affected 
through the ganglia on the nerves supplying them so that these are 
depressed after a period of stimulation. The stomach and the intes- 
^nal tract are powerfully contracted and there may be diarrhoea. 
These are subsequently paralysed. 

Xicotine is not used in medicine, but its use has been suggested in 
post-encephalitic parkinsonism, specially in those cases where volun- 
tary muscular control is intact, but movement is hampered by exces- 
sive plastic tone. Initial dose is Iq gr. three times daily. 

CONII FOLIUM, (Not official). Hemlock Leaves.— Tlie fresh leaves 

and young bi'anches of Conium maculatum, collected when the fruit begins 
to form. Contains (1) Coniine. (2) Met1iylco7iine. f'3) Conhydrine. (4) Conic Acid, 


Non-official Preparation 

1. Unguentum Conii. Extract of conium 7 p.c. in 

glycerin and simple ointment. 

Action and Uses 

Applied to the mucous surface it depresses the sensory and motor 
nerve endings, particularly the tormer. The ointment was formerly 
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used to relieve itching of pruritus ani and the pain and spasm of 
haemorrhoids. 

It paralyses the motor nerve-endings similar to curara producing 
ascending motor paralysis. It also paralyses the sympathetic ganglia 
after a brief stimulation. The inhibitory ganglia of the vagus in the 
heart are also paralysed after slight stimulation so that the heart is 
first slowed and then accelerated. Death takes place from respiratory 
failure while the heart still beats. 

It dilates the pupil, impairs accommodation and causes ptosis from 
paralysis of the endings of the 3rd nerve. 

GrELSEMTE RADIX- (Not official).— The diied rhizome and loot of Gelsemium 
nitidum, the Yellow Jasmine Contains —(1) Gels&imne^ a ciystalline alkaloid. 
<2) Gelsemimne^ mixtuie of alkaloids, and gelseniic acid, fats, resins, oils. 

Non-official Preparation 

1. Tmctura Gelsemii —1 in 10 Dose —5 to 15 ms oi 0 3 to 1 mil. 

Action and Uses 

The symptoms of poisoning are more or less the same as observed 
after conium, mz, diplopia, ptosis, dilatation ot the pupil, staggering 
gait and sleepiness, and finally arrest ot respiration. 

The heart is depressed in toxic doses with fall of blood-pressure 
from its action on the vagal ganglia. Its effects on the nervous 
system are the same as observed in conium poisoning except that 
gelsemine is more depressant. It paralyses the nerve centres first 
and the endings only after large doses. It causes paralysis of all the 
muscles of the body by depressing the cells of the anterior cornua of 
the cord. The motor nerve-endings are affected aftei large doses. 

The tincture is used in neuralgia and migraine, specially neuralgia 
of the fifth nerve. It may be used alone or better with butyl-chloral 
hydrate. 

SPARTEIN.aE SULPHAS. (No^ official) A salt of an alkaloid 
derived from Scoparii cacumina^ broom tops. In colourless, odourless 
crystals with a saline bitter taste. Soluble, 2 in 1 of water. 

Dose. — 1 to 2 grs. or 0.06 to 0.12 grm. 

Action and Uses 

Sparteine resembles coniine in its action but is less poisonous. It 
has little effect on the central nervous system. Large doses paralyse 
■sympathetic ganglia and the motor nerve-endings. The heart is 
.slowed and weakened from stimulation of the vagus and at one time 
it was used in place of digitalis, but in view of the above facts its 
use as a cardiac stimulant has been given up. It is however less 
poisonous than conium. 

Class E : Drugs Depressing the Sensory Nerve-endings 

Local ancesthesia may be produced by various means. Cold, 
^applied either in the form of ice, or produced by spraying some 
volatile substance like ether or ethyl chloride, will produce anses- 
thesia in a localised area Since this effect lasts only for a few 
seconds, cold can only be utilised for minor operations, as for 
instance in opening an abscess cavity or for inserting an exploratory 
needle, etc. Lasting anaesthesia by this method is not possible as 
prolonged freezing lowers the vitality of the part and produces a 
"tendency to sloughing. Similarly CO^ ^now not only produces anaes- 
thesia by local freezing, but also destroys superficial tissues with 
which it comes in contact. Partial anassthesia is also produced by 
rendering the part anaemic, as by the application of Esmarck's bandage 
or by the use of adrenaline as often done with cocaine. 

Drugs depressing the periphery of the sensory nerves may produce 
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local aasesthesia by lessening the tactile sensibility of a surface to 
^hich they are applied. The most important method of producing local 
anaesthesia is by the use of certain drugs, specially cocaine and its 
derivatives, phenol, urea (Quinine, hydrocyanic acid dilute, etc. An 
ideal anaesthetic should produce paralysis of the sensory nerves or 
nerve-endings only temporarily, and in concentration much lower 
than what will cause destruction of tissues. 

With the introduction of many different preparations and with 
the advance of our knowledge, local anaesthetics are now extensively 
used tor many operations which were formerly performed under 
general aniesthetics. In fact certain operations are now performed 
under local aasesthetics in preference to chloroform and ether The 
different methods adopted for the production of local ansesthesia are- 
as follows 

1. Subcutaneous injection. 

2 Intraspinal amesthesia 

3. Infiltration aniesthesia. 

4, Regional anjesthesia. 

These will be discussed more fully under cocaine. 

Local anodynes act only when pain is present. They relieve pain 
either by directly paralysing the nerve-endings or by cential effects 
They are aconite, belladonna, veratrine, phenol, chloretone, menthol, 
acid hydrocyanic dilute, creosote, alcohol, ether, chloroform, opium, 
etc. 


COCAINA 


Cocaine (Cocain.). C17H21NO4 

Source. — It is niethylbensoylecgonine. Obtained from the leaves of 
EryfJiroxiflitm Coca^ and other species of Erytliroxyhim, or by syn- 
thesis from ecgonine. 


CHr-CH CH COOH 

1 1 

N(CH3) ch-oh 

I 1 

CHr-CH CHs 


CH:^-CH CH CO OCH3 

I 1 

N CH 3CHOCO CdHs 
CH2— CH CH2 


Ecgonine Cocaine 

Characters. —Colourless crystals; odourless, with a bitter taste, 
followed by tingling and numbness. Almost 'insoluble in water, 
solnble in 10 parts of alcohol (90 p c ), in 4 parts of ether, 24 parts of 
olive Oil and in 120 parts of liquid paraffin. 

B.P. Dose.-i. to i gr. or 0.008 to 0 016 grm. 


COCAIXAE Y OC to I tJ 

(Cocain, Hydrochlor.) 

Cocaine Hydrochloride. Ci7H2iN04,HCl 

Source— The hydrochloride of the alkaloid cocaine. 

Characters.— In colourless, transparent crystals; odourless; taste 
bitter Solubihfy.—ln 0 5 part of water, 1 in 3 of alcohol (90 n.c.). 

B.P. Dose.— J to I gr. or 0*008 to 0*016 grm. 

Official Preparations 

1 Oculentum Cocainse —Cocaine hydrochloride 0*25 p.c. 

2. Lamella Cocainse.— gr. (1.3 mg.) in each. 

3. Trochiscus Krameriae et Cocainae.-^V gr. (0.003 grm.) of cocaine', 
hydrochlor. in each. 
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Amylocaine Hydrochloride. (Amylocain. Hydrochlor.) 

Syn — “ Sfcovaine.’^ 

Source.— May be prepared by the action of magnesium ethyl 
bromide on dimethylaminoacetone 

Characters.— Colourless, crystalline powder ; taste, bitter, follow- 
ed by a transient insensibility ot the tongue. Soluble in 2 parts of 
water, and in 3 parts of dehydrated alcohol. 

B.P Dose —By mouth and subcutaneously.— i to | gr. or 0.02 to 
0.05 grin. By intrathecal injection.—^ to grs. or 0.02 to 0*1 grm. 

EN OCAIYA 

Benzocaine. (Benzocain.) 

Syn.— “Anaesthesine” ; Ethyl Aminobenzoate. 

Source —May be prepared by the reduction of ethyl _p-nitro- 
benzoate. 

Characters.— A white, crystalline powder ; odourless ; taste, 
slightly bitter, followed by a sensation of numbness. Soluble in 
2500 parts of water, in 8 parts of alcohol (90 p c.). 

B.P. Dose.— 5 to 10 grs. or 0.3 to 0 6 grm. 

TH CAINA 

Orthocaine. (Orthocain.) 

Syn.— ‘‘Orthoform.” 

Source.— Prepared by esterifying with methyl alcohol the reduc- 
tion product of 3-nitro-4-hydroxy-benzoio acid. 

Characters. — A white, or faintly yellow, crystalline powder ; no 
odour or taste. Sparingly soluble in water ; soluble in 7 paits of 
alcohol (90 p.c.), in 50 parts of ether, readily in solution of caustic 
soda. 

B.P. Dose.-— IJ- to 3 grs. or 0*1 to 0*2 grm. 

P CAINA HY C E I Y 

Procaine Hydrochloride. (Procain. Hydrochlor.) 

Syn.— Ethooaine Hydrochloride ; “Novocaine.” “Kerocaine.” 

Source.— By the interaction of chloroethyldiethylamine and sodium 
p-aminobenzoate. 

Characters. — Colourless, crystalline powder ; odourless j taste, 
weakly bitter, followed by a transient numbness of the tongue. 
Stable in air. Soluble in 1 part of water, and in 8 of alcohol (90 p.c.). 

B.P. Dose. — i to 2 grs, or 0*03 to 0 12 grm. ; subcutaneously up to 
15 grs. or 1 grm. ; intrathecally up to 2^ grs. or 0*15 grm. 

NoN-OFFictAL Preparations and Derivatives of Cocaine 

1. Inj. Novocainse et Adrenalmi, R 0 H.— Novocaine 8 or 16 grs., adienaline 
solution 24 ms., sterile water to 1 oz Dose. -Up to 1 di of the 2 p c 

2. Eucaine Hydrochloride, U S.P Syn —B%(.ca%ne > Betaeucaine Hydrochloiide. 
—In small, white, opaque ciystalline powder, soluble about 1 in SOofwatei. 
Dose —Vs to V 2 gr or 0*008 to 0 03 grm 

3 Tropacocaine. Syn— BenzoyUp se^tdo~t'i opine . from Java cocoa. 
Is alleged to be safer, more rapid, and less irritating to the eye, without 
dilating the pupil Its hydrochloride is fieely soluble m water Veiy costly 
Used in 5 p.c. solution. 

4. Alypin Syn —Amyd'ncatne Hydi oehloride , Benzoyl-tetrametTiyl-diamino- 
ethyl-dimethyl-carbinol hydrochloride— A white ciystalline powdei. Readily 
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soluble in water, giving solution of a neutral reaction. A local atimsthetic, used 
bypodermically foi minoi operations and in ophthalmic practice. It is equal 
in intensity and toxicity to cocaine May be used in strengths of froml to 4 
p.c Dose.-^l^ to yt gr or 0 003 to 0 03 gi m 

5. Butyn.—A procaine derivative containing butyl in place of ethyl and 
propanol m place of ethanol A white amorphous powder, fieely soluble in 
water Toxicity almost equal to cocaine but acts more powerfully and the 
effects last longer. i>ose-“Hypodeimically, 1 c c. oi moie of Va or moie pc 
solution, 

6. Borocaine —A white crystalline powdei Neither 

toxic noi irritant Being a salt of weak acid, m solution yields free alkaloidal 
base by hydi olysis. Dose to grs or 0 02 to 0 1 gi*m 

7. Benzamine Lactate. Syn.—Eucat7ice Lactas —A white crystalline powder 
soluble in 5 paits of watei, and in 8 parts of alcohol (90 p c ). Dose—^ls to V 2 gr. 
or 0.008 to 0 03 gim 

8. Spinocain,— Contains novocaine, 0 2 grm., stiychnine sulph 2.2 mg , m 
14V-’ p c alcohol in normal saline 2 c c Also contains Gliadin which prevents 
diffusion m the subarachnoid space until the anaesthetic has been absorbed 

Pharmacology 

Cocaine is a general protoplasmic poison, causing irritation 
and destruction of cells. It stops movements of leucocytes, 
amcebfe and ciliated cells. A 5 p.c. solution given sub- 
cutaneously may cause death of the tissues, producing either 
necrosis or a sterile abscess. For the same reason its 
application to the eye may result in cloudiness or ulceration 
of the cornea, but this is not ordinarily observed. 

Locally . — Cocaine hydrochloride is the strongest and the 
most soluble of all preparations. It has no action on the 
unbroken skin, although a ten per cent, ointment may 
produce a demonstrable depression of sensation, but no true 
local aneesthesia (Clark). Applied to the mucous membrane 
or injected subcutaneously it causes blanching by constrict- 
ing the local blood vessels and stimulation of the vaso- 
constrictor nerve-endings, and anaesthesia from the para- 
lysis of the sensory nerves. Injected subcutaneously it 
deadens the sensibility and reddens the part around the 
puncture. Since these effects are local it follows that the 
drug must be applied in sufficient concentration to reach 
the nerve supply of the part which it is desired to influence. 
Although the sense of pain is abolished, the sense of touch 
is not so readily lost, and the temperature sense is scarcely 
affected, if at all. If the solution is made alkaline by the 
addition of sodium bicarbonate its efficacy is increased 2 or 
4 times, due to easier penetration of the free anaesthetic 
base as compared with its salts, specially when injected into 
nerve trunks, and probably for subdural injection and on 
application to mucous surfaces (Sollmann). These effects 
may be produced by a 5 to 10 p.c. solution in about one to 
four minutes, and will last from fifteen minutes to an hour. 
The period however depends upon the concentration of the 
solution used and the vascularity of the part. Its action 
is prolonged and intensified by the addition of adrenaline, 
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which still further constricts the vessels and prevents it& 
rapid removal by the circulation (see Adrenaline). 

Injected along the trunk of a mixed nerve it paralyses- 
the sensory fibres and abolishes pain of the area supplied by 
that nerve. This method of producing anesthesia is known 
as ^^nerve blocking'’ or “regional anesthesia." Injected in- 
trathecally by lumbar puncture it abolishes sensation below 
the umbilicus though the power of movement remains un- 
impaired. Cocaine possibly acts on the posterior nerve 
roots. This method of anesthesia is adopted for the produc- 
tion of “intraspinal anesthesia ” 

Internally. Mouth —Locally applied it abolishes the 
sensibility and sensation of tastes of the tongue, and sensi- 
bility of the palate and fauces. It diminishes the salivarj^ 
secretion. 

Stomach and intestine. --In very minute doses it acts 
as a stomachic tonic, and in moderate doses diminishes the 
flow of the gastric juice, and deadens the sensation of hunger 
and of pain, if present. The same anaesthetic action is also- 
noticed here, and cocaine therefore stops vomiting. In 
experimental works with strips of intestine, cocaine aug- 
ments their movements. This effect is due to the direct 
action of the drug on the muscles. In large doses it checks 
peristaltic action 

Heart and circulation.— After a momentary slowing the- 
heart beats faster. This effect was at one time thought to- 
be due to paralysis of the vagus, but since the stimulation 
of the vagus slows the heart even in late poisoning, the 
acceleration must be due either to its direct action on the 
muscle or stimulation of the accelerator mechanism. After 
large doses the heart becomes weak and slow either from 
direct muscular depression or vagus stimulation, and death 
may take place from cardiac failure. lathe earlier stages 
of poisoning the blood-pressure rises considerably from 
stimulation of the vaso-constrictor centre together with the- 
increased rate of the heart. The pressure subsequently falls. 
As already noted cocaine causes constriction of vessels when 
locally applied, but no such effect is observed in general 
poisoning as it does not circulate in sufficient concentration 
to produce the effect as that would be fatal to the heart 
and respiration. 

Respiratory tract.— Topically applied it deadens the 
sensibility of the nasal mucous membrane. Q-iven internally 
it first increases the respiratory movements from the stimu- 
lation of the respiratory centre but soon depresses them. 
Luring the spasms it becomes irregular and assumes a 
Oheyne-Sfcokes type. Death results from asphyxia due to- 
respiratory failure. 

Nervous syste . Cerebrum . — Cocaine stimulates the 
entire central nervous system, and in small doses it increases 
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the higher fanctions of the brain, while in man there is some 
psychic stimulation and wakefulness (caffeine action). In 
large doses it acts like atropine producing talkativeness and 
cheerfulness, and a feeling of comfort and ease with the 
abolition of mental and bodily fatigue. For these effects 
eoca leaves are largely used by the people of Peru and 
Bolivia. All observers agree that it increases muscular work 
and possibly like caffeine increases mental powers when 
taken in small quantities. Often it causes sleeplessness 
though without much discomfort The respiratory, vaso- 
motor and accelerator centres and the motor areas of the 
brain are stimulated, and there is a tendency to motor ac- 
tivity and restlessness. These effects are central, and there- 
fore are antagonistic to opium. Larger doses induce con- 
vulsions, which are not of spinal origin, but produced by 
some action on some undetermined part of the hind brain. 
At an earlier stage the medulla is affected when the respira- 
tion is quickened with evidence of reflex excitability which 
in toxic doses may become so exaggerated as to cause con- 
vulsions like strychnine. Cocaine first stimulates the brain, 
then the midbrain and medulla, and finally the cord, the 
action being one of descending stimulation In other words 
with small doses the symptoms arise from the brain, hub as 
the dose is increased those from the lower part of the 
nervous system become manifest. This stimulation is fol- 
lowed by depression, first affecting the cerebrum, then the 
bulb and lastly the cord. 

Eye.— A 4 p.c solution dropped into the eye causes com- 
plete anaesthesia of the conjunctiva and cornea and partial 
auicsthesia of the iris, dilatation of the pupil, exophthalmos 
and vaso-constriction. It partially impairs the range of 
accommodation but the light reflex is not lost. The dilata- 
tion is not maximum, since atropine causes a further dilata- 
tion when applied to a cocainised eye. These effects have 
been attributed to the stimulation of the sympathetic 
nerve-endings, and as they are more quickly produced 
when the drug is applied topically than when taken by the 
mouth, they appear to be due to direct local action. On the 
other hand some hold that dilatation is caused by the 
weakening of the circular fibres of the iris, much in the same 
way as other unstriped muscles are affected. The oculo- 
motor endings are not affected unless strong solutions are 
used when there is some impairment of accommodation. It 
slightly lowers the intra-ocular tension due to vaso-con- 
striction, but this effect is not constant. 

Metabolism is not much altered. The temperature rises 
in cocaine poisoning, due essentially to increased heat pro- 
duction from muscular excitement. 

Hii^ation.— It is eliminated in the urine, the quantity 
•of which is increased pari possM with dilatation of the vessels 
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of the kidneys, although at first they are contracted when 
the secretion is diminished, A portion is excreted vm the 
liver while a small quantity is retained in the tissues and 
eliminated slowly so that cocaine may be cumulative after 
repeated doses. 

Acute toxic action.— Acute poisoning is not infrequent. Suscep- 
tibility varies due partly to uncertainty of absorption and partly to 
lapid destruction and idiosyncrasy. Ordinary fatal dose is 18 grs ^ 
though death may take place from gr. Toxic symptoms have been 
produced from a hypodermic injection of i gr. Waking hallucina- 
tion like those in poisoning by Indian hemp, leading sometimes to 
mama, vertigo, occasionally dryness of the throat, respiratory and 
cardiac difficulty, cramps in the limbs, inability to move, and a sensa- 
tion of foreign bodies, such as pebbles or worms, especially the 
latter moving under the skin, are characteristic. Pupils dilate and 
reflexes are exaggerated. After very large doses epileptiform con- 
vulsions accompanied by ciiculatory and respiratory depression 
occur. Death takes place through failure of respiratory centre or 
collapse with very low blood-pressure. 

Treatment.— As a preventive during local anaesthesia previous use 
of sedatives like barbituiates half an hour before by the mouth 
diminishes risk. Adrenaline or ephedrine hypodermically in spinal 
anaesthesia. In potsomng, luminal sodium or amytal sodium for con- 
vulsion, or paraldehyde. For collapse, adrenaline ^ c c. with saline. 
Artificial respiration 

Chronic toxic action or “Cocamism.”— Like coca craving, cocaino- 
mania is developed either in shaking off morphine or alcohol habit 
or from the temporary use of cocaine as a stimulant Cocaine habit 
IS rapidly increasing notwithstanding law against the sale of this 
drug. It IS more dangerous to the health and moral than opium, and 
its habit increases sexual desire m both men and women, and also 
causes perverted sexual passion. It is taken with prepared pan m 
India, but as a snuff in other countries, which causes irritation of the 
nasal mucous membrane with perforation of the nasal septum. Disor- 
dered digestion, emaciation, giddiness, quick pulse, insomnia, dilated 
pupil visual or other hullucination, amnesia and impotence are pro- 
minent symptoms. Habitues may consume up to 10 or sometimes 20 
to 30 grs Total abstinence from the drug, strong coffee, nux vomica,, 
and other tonics, change of air, etc., remove this pernicious habit. 

Theeapeutics 

Externally , — Cocaine is chiefly used as a local ances- 
thetic : — 

Eye — Cocaine is largely used in ophthalmic practice as 
an anaesthetic during operation, for relief of pain, and as 
an astringent to constrict the vessels of the iris in inflamma- 
tory conditions. A 1 to 2 p.c. solution will allay pain, while 
a 4 p c. solution or the official lamel dropped on the conjunc- 
tiva every three minutes 3 to 5 times, so far removes the 
sensibility as to enable the surgeon to perform many opera- 
tions, as for example, cataract, etc., painlessly. Where iri- 
dectomy is necessary, a drop of the solution should he applied 
to the exposed iris immediately before making the section. 
Photophobia, conjunctival and corneal pain are soon relieved 
by the same collyiium. Combined with atropine sulphate 
cocaine has been found very efficacious in iritis and in many 

17 
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painful iniammatory affections of the cornea. By adding J 
gr. of pilocarpine nitrate to 1 dr. of a 4 p.c. solution, we can 
anaesthetise the eye without affecting the accommodation. 

Nose, ear, anus, vagina, etc. —A 5 to 10 pc. solution 
removes the sensibility of the mucous membrane of the nose, 
internal meatus of the ear, vagina, urethra and rectum, so as 
to allow small operations to be performed painlessly. The 
nasal irritation in hay fever, anal and labial pruritus, ear- 
ache, and the pain of anal fissure or ulcer are all relieved by 
the local application of cocaine. 

Skin. — Although cocaine is known not to be absorbed by 
the intact skin, yet the application of the alkaloid combined 
with lard or oil allays the burning and pain of eczema, erysi- 
pelas, urticaria, sore nipples, etc The pain and irritation 
of burns and scalds are soon relieved, if the part is first 
brushed over with a 4 p.c. aqueous sblution of cocaine hydro- 
chloride and then the pure alkaloid combined either with 
carron oil or with paraffin or boric acid ointment is ap- 
plied. A hypodermic injection of cocaine removes the pain 
of scorpion-stings. Buboes, small tumours, inflamed bursse 
and small abscesses may be painlessly dealt with after injec- 
tion of cocaine in their neighbourhood. Many superficial 
neuralgias may be relieved by the local application of the 
alkaloid in oil of cloves, and sciatica by the injection of an 
aqueous solution into the sheath of the nerve. 

Internally, ^ Gums and teeth.— Cocaine, preferably the 
alkaloid, as it is less likely to be washed away by the saliva, 
is largely employed in dentistry to deaden the sensibility 
of the exposed pulp. Cocaine hydrochloride 1, chloral hy- 
drate 5, and camphor 5, form an oily liquid when warmed 
which removes toothache. A tooth may be painlessly ex- 
tracted by injecting a solution into the gums at its base, but 
this is a risky procedure. The mere rubbing of cocaine over 
the gums deadens their sensibility to such an extent as to 
annul the pain of the first application of the forceps. 

Throat and larynx. — By applying a 20 p.c. solution to 
the soft palate and pharynx, enlarged tonsils or small growths 
in those parts may be excised, or the galvanocautery ap- 
plied painlessly.^ By the same method the larynx may be 
explored and minor operations performed there without 
spasm or pain. 

In painful sore-throat cocaine and rhatany lozenges give 
great relief by acting locally. 

Stomach. For its local effects on the gastric mucous 
membrane, it may sometimes be used in sea-sickness and 
vomiting of pre^ancy. ^gr. with 15 ms. of glycerin in 1 dr. 
■of water may be given every hour for this purpose. 

Uses of Local Axjesthetics in JMajor Operations 


Intraspinal anaesthesia.— By the 
■cord of local anaesthetic drags the 


direct application to the spinal 
passage of both afferent and 
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afferent impulses along the spinal roots may be blocked. The drugs 
commonly used for the purpose are stovaine (amylocaine hydro- 
chloride), novocaine (procaine hydrochloride) and percaine. Cocaine 
IS not used as being too dangerous, and novocaine and percaine have 
almost replaced stovaine. For injection into the lumbar region the 
following doses have been recommended by Jonnescu, viz.— stovaine 
0‘002 grm, gr ) with strychnine hydrochloride 0*001-0 002 grm. 
(A so cervical and dorsal regions 0*005-0*02 grm. to 

I gr.) and 0 0005-0 001 grm. to gr.) respectively. 

Steiilised solutions of stovaine are supplied in ampoules ready 
for use, and are put up in two forms. The heavy solution contains 5 
p.o. of stovaine combined with glucose, each ampoule holding 2 c.c. 
When introduced into the thecal canal, the solution, owing to its 
specific gravity, assumes a position which can bii varied by tilting 
the patient^s spine, thus adjusting the level of the analgesia to some 
extent. To prevent the anaesthetic solution reaching the higher 
nerve centres, or from acting on the root of the phrenic or other 
respiratory nerves, the head and the shoulders must be kept at a 
higher level raised on pillows. Since the drug gets fixed in about 
10 minutes the position may be altered after this period. The light 
solution IS a 10 p.c. solution and is put up in ampoules of 1 c.c. in 
normal saline. It has the same specific gravity as the cerebro-spinal 
fluid, and is unaffected by gravitation. With this solution the patient 
may at once be placed on Trendelenburg position, whereas with the 
heavy solution it can only be done after the drug gets fixed in the 
tissues, i.e. after ten minutes which implies some waste of time. 

A form of spinal analgesia extensively used in the Continent and 
America is by injecting the anaesthetic into the small layer of the 
loose tissue outside the dura. This method is allied to sacial analgesia. 

But all these drugs have the drawback of being effective only 
m fairly concentrated solution and spreading towards the head by 
gravitational diffusion when a Trendelenburg position is adopted 
during operation necessary to maintain blood-pressure. The intro- 
duction of percaine has altered the position Although highly toxic 
it can be used in very high dilutions. Ampoules containing 20 c.c. 
of 1 in 1500 solution in 0*5 p.c. saline ready foi use are available. As 
the solution is lighter than the cerebro-spinal fluid, the patient should 
lie on his face with his buttocks slightly raised for at least five 
minutes. This enables the solution to reach the posterior nerve roots. 
An injection of ephedrine or adrenaline is given at the same time to 
combat any fall of blood-pressure. 

^ Spinal amesthesia should be confined to operations below the 
nipple line, though claims have been made that ansesthesia can be 
induced as high up as the head, and such operations as enucleation 
ot the tonsils have been performed But unless undertaken by very 
expert hands this may lead to dangerous paralysis of the respiratory 
centre with fatal result. It is an ideal method for gynaecological 
operations, and for operations upon the rectum and bladder, and in 
diabetics It is specially useful for persons who have a dread for 
chloroform or ether, or for losing consciousness. Since it blocks the 
nervous paths of shock impulses, it is an ideal ansesthetic for cases 
where shock from operation is anticipated, but should be avoided 
where the nervous shock is already present. 

A frequent complication is retching and vomiting which makes 
abdominal operation rather disturbing. Failure of respiration some- 
times gives rise to grave anxiety. This at one time was thought to 
be due to direct action on the centre but is noit^ supposed to be 
indirect through insufficient blood supply from excessive fall of 
blood-pressure. The condition should be treated with oxygen, 
or oxygen and CO 2 5 pc. Some fall of blood-pressure is always 
present and this is not of any consequence. 

Injection into the nerve sheath (intraneural) is used when a. 
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pertnaaenfc effect is desired as into the cut nerves in amputation 
stumps. 

Ansestliesia by the local infiltration method consists in subcutane^ 
ous injection of either 0*1 p.c. of cocaine, or 0*24 p c of eucaine with 
08 p c. of sodium chloride, along the proposed lines of incision, and 
then into the deeper parts befoie catting them. Nowadays cocaine 
is rarely used for the purpose, as it produces toxic symptoms, and 
novocame is widely used, which in suitable doses is fiee from any 
toxicity, moreover the solution can be steiilised by boiling. As it 
does not constrict the arterioles, a little adrenaline chloride solution 
(0 002 to 0 005 p.c ) is added to check haemorrhage, to prolong the^ 
period of aniesthesia and to reduce toxicity. The strength of the- 
solution is 0*25 to 3 p.c. and the usual procedure is to start by raising 
on the skin over the required area a number of wheals by injecting 
the solution endermically. After a number of these wheals haver 
been formed insert the needle deep into the tissues. In this way 
quite a large area can be made anaesthetic, and if necessary can be- 
extended to deeper tissues by subsequent injections. 

Kegional anaesthesia.— In this the anaesthetic is used to block the- 
passage of pain impulses by exposing the sensory nerve trunks to 
the anaesthetic solution leaving the nerve endings unchanged, so 
that sensation of pain does not reach the central nervous system 
After a preliminary local amesthesia the drug is injected into the 
nerve trunk^ or around it to cause a temporary sensory and motor 
paralysis. Novocame is the drag of choice and a 2 p.c. solution is 
used. In the infiltration amesthesia, the actual nerve-endings of the 
part to be opeiated upon are anaesthetised. 

Regional anaesthesia has been largely used, and with much suc- 
cess, in gastric surgery by blocking the greater and lesser splanchnic 
nerves by infiltrating the loose retro-peritoneal tissue around the- 
caeliac plexus with a 5 p.c. solution of novocame and adrenaline 
By this method the stomach, small intestine, omentum, liver and hilus- 
of the spleen can be sufficiently anaesthetised to be handled painless- 
ly. The abdominal wall and parietal peritoneum are previously 
am^sthetised by the local infiltration method. 

^ Toxic effects of local anesthetics. — Quite a large number of opera- 
tions are now performed with the aid of local anaesthetics, and since 
this fjffaiis the use of these dings in large doses their toxic effects 
should be carefully noted. It should be remembered that local 
anaesthetics are protoplasmic poisons possessing special affinity for 
injections of large amounts in solution will naturally 
atiect the brain and the vital centres. The symptoms of overdosage 
are excitement, restlessness, deep and rapid breathing, dilated pupiL 
and feeble pulse These are followed in severe cases by uncon- 
sciousness, couvnlsions and death. According to Farr intravenous- 
1 I ^4 local anaesthetic is one-tenth of its subcutaneous 
lethal dose. Accidental introduction into a vein therefore is respon- 
sible for most of the cases of sudden collapse and death. Adienaline 
increases the liability to cardiac failure by causing fibrillation of the- 
ventricle as happens after chloroform ansesthesia. 

In spinal anaesthesia cocaine is much too toxic and its use has 
been given up borne patients have special idiosyncrasy to cocaine 
occurred from mere application of small amount to 
and Pairhe). The use of cocaine and bntyn 
surface application, and the total quantity of 
H grs. The chief danger ofendo- 
of blood pressure and it is believed that this 
i^Action^^^^ number of constrictor fibres paralysed by the 

is considered to be the safest. Given subcutaneously 
the total quantity should not exceed 0-2 grm. when used m 2 p ^ 



COCAINE 


261 


solution. It is better not to exceed a concentration of more than 1 
p.c. It injures the kidney and may cause albuminuria 

After-effects.— Apart tiom the after-effects seen alter general anaes- 
thesia, severe headache is a common trouble and has been attributed 
to increased inti acranial piessurc. It is occipital or snb-occipital and 
may be aggravated by raising the head. Some temporaiy relief is 
obtained by lumbar puncture. Mild cases yield to oidinary treat- 
ment. In severe forms, hypertonic saline infusion or an intravenous 
injection of glucose and saline (^50 p.c. glucose), or 2 c.c. ot 50 p c. 
magnesium sulphate are useful. 

Transient paralysis ot the sphincters of the bladder, or squint 
mav appear, which disappear within a few weeks 

The tollowing are the disadvantages ot using cocaine: — 

1. Its general poisonous action. 

2. Growth of fungus on keeping 

3. Its tendency to formation of vicious habit. 

4. It IS destroyed by boiling. 

Contra-indications.— The chief contra-indication to the injection of 
local anassthetics is the presence of sepsis. As full consciousness 
IS letained during the operation, it is unsuitable for children and 
highly nervous adults. They are best treated under general anaes- 
thetics. In debilitated patients the vitality of the tissues may be 
unable to withstand the incieased pressure of the inj*ection and 
sloughing may lesult. 

Benzocame was introduced under the name of Ancestliesine. It is 
insoluble in water but fairly soluble in oil, and is largely used as a 
surface aniesthetio in the form of dusting powder mixed with starch 
or talc powder m the proportion of 10 to 15 p c., in burns, ulcers, 
eczema, etc It may also be used as an ointment (10 p.c.). As a 
suppository (10 gr.) it may be used in painful and indamed piles. 

Procaine hydrochloride or JNovocaine has a wide field ot useful- 
ness and has replaced cocaine in injection anaesthesia as it is less 
toxic and less irritating, but the effects are less prolonged. Since it 
is absorbed with difficulty from mucous surfaces it cannot reduce 
pain when applied to the conjunctiva, nose, or urethra It does not* 
constrict the vessels, rather dilates them, and therefore it is usually 
combined with adrenaline which makes it less toxic by diminishing 
absorption and prolongs its effects. The usual strength for injection 
is 0.5 to 2.0 p c. The solution can be sterilised by boiling. For the 
production of regional or infiltration anaesthesia it is largely used in 
place of cocaine. For extensive infiltration, 300 c.c. of 0.5 p c. solu- 
tion may safely be used; for nerve block 100 c.c. of a 2 p.c. solution 
are recommended but in actual practice such large quantities aie not 
required. 

Amylocaine hydrochloride or Stovaine is slightly less toxic than 
■cocaine and is preferred for intraspinal anaesthesia. It is however 
slightly more toxic than novocaine. It is an irritant and causes hy- 
peraemia, does not constrict vessels nor cause dilatation of the pupils. 

Orthocaine is largely used as a local ansesthetic to abraded and 
mucous surfaces and is used for its local effect to relieve gastric pain, 
in ulceis, simple or malignant, in 1 to 2 gr. doses, and as a dusting 
powder or as an ointment (10 p.c. in simple ointment) to relieve pain 
in burns, ulcers, etc It has the drawback of producing severe irrita- 
tion and even necrosis. 

PERCAINE. {Not official) Si/w -Nupeicaine — Hydrochloiide of «*hutyl oxy- 
cmchoninic acid diethylethelenediamide. In odouiless, tasteless crystals, 
readily soluble in water forming a neutral solution. 

Dose ■— 3/i to V-h gi 01 0 05 to 0 1 grm 

Action and Uses 

Percaine differs from the above group in being a derivative of 
<luinoline, a group of substances not used as local anaesthetic. It is 
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soon decomposed bv the presence of a trace of alkali, and must be 
kept in alkali-free glass containers, and syringes, needles, etc., must 
be boiled in water fiee from any alkali and should not come in 
contact with tap water or Ringer’s solution The drug was intro^ 
duced by Karl Meischer and since then it has profoundly modified 
the technique of spinal analgesia. It is a much more powerful local 
ansesthetic than either cocaine or novmcame and is about twenty -five 
times more toxic than novocaine and three times than cocaine, but 
this is offset by the fact that its minimal effective concentration is 
about one-fortieth It is also extremely effective for surface appli- 
cation, and has a more prolonged action than cocaine. A dilution of 
1 m 125,000 has a demonstrable effect on rabbit’s cornea, whereas it 
requires 1 in 10,000 to produce the same effect with cocaine. Although 
it IS largely used for spinal anaesthesia symptoms of poisoning were 
observed after excessive doses, viz. clonic convulsion, irregularity 
of the heart, circulatory failuie, cyanosis and respiratory paralysis. 

For local ancesfhesia to mucous surface a 1 to 2 p c. solution with a 
few drops of 1 in 1000 adrenaline is sufficient. Foi wfiltration ances- 
tJiesia the strength is 0 5 to 1 in 1000, with the addition of 10 to 20 
drops of 1 in 1000 adrenaline solution for every 100 c.c. of ansesthetic. 
For spinal ancestliesia a 1 in 1500 solution in 0.5 p c. saline is used, and 
of this 6 to 18 c.c. are required. 

Sterile solutions of 20 c.c. ampoules of 1 in 1500 in 0.5 p c. saline 
are available 

It has the following advantages over novocaine 

1. It is a powerful ansesthetic to mucous surfaces. 

2. When given by injection the effects last for several hours,, 
while with novocaine they last only for half to one hour. 

3. The minimum effective concentration is so small that for all 
practical purposes it has no toxicity. 

4. There is less fall of blood pressure and therefore less shock. 

In the following table the differences m the action of cocaine, 
amylocaine, procaine and benzamme lactate have been summarised. 


Cocaine 


Amylocaine oi 
Stovaine 


Toxicity ' Highest 


Iintation Hon -irritant in 

and tissue ordinary con- 
injury ' centiation 
vaso-con- , Yes 
stnction , 

With adre- I Prolongs effect 
naline 


-/3 of cocaine but 
more than pi o- 
came 

: - 1 or 1 

conceniiation 
Dilates vessels 

Interfeies vaso- 
constiiction 


Stability of | 
solution I 


Steiilisation 


Pupil I 

S u 1 f a c e I 
anfesthesia 
Uses I 


Slowly deteno- 
lates. Should 
be freshly 
made 

Destioyed by 
boiling Can 
be brought to 
boiling point 
Dilates 
Efficient 

Useful foi sur- 
face anaes- 
thesia with 
adienaline 


Keeps well, but 
destioyed by 
trace of alkali 

Can be boiled 


Nil 

I Not efficient 

With strychnine 
for spinal an- 
aesthesia; also I 
foi infiltration 
anaesthesia I 


Piocaine oi 
Novocaine 

Benzamme 

Lactate 

Low, 1/3 to 1 /t of 
cocaine 

1/2 of cocaine 

Non-irritant 

Smarting 

pain 

Dilates vessels 

Nil 

V a s o-constiic- 
tion. Acts effi- 
ciently 

Keeps well but 
gets discoloui- 
ed 

Inteifeies its 
effect 

Keeps well 

Can be boiled 

Can be 
boiled 

Nil 

Not efficient 

Nil 

Nil 

Useless for surfa- 
ce anaesthesia 
Useful foi spinal 
and inflltiation 
anaesthesia 

Useful for 
infiltration 
anaesthesia 
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GEOUP VI 

DRUGS ACTING ON THE CARDIO- VASCULAR SYSTEM 

Class A Drugs acting on the heart 

1 Caidiac tonics 

Digitalis, Strophanthus, Squill, Apocynum 

2 Caidiac depiessants 

Aconite, Acid Hydrocyanic Dilute 
Class B Drugs acting on the vessels 

1. Diugs laising the hlood-piessure (Vaso-constrictois) 

Adrenaline, Ephedrine, Benzedrine, Pituitary Extract, Ergot 

2 Diugs lowering the hlood-pressuie 

{a) Vaso-dilators Amyl Nitrite, Nitro- glycerin, Erythrol Tetranitrate, 
Sodium Nitrite, Spirit of Nitrous Ether (see Diuietics), Acetyl- choline 
(see page 233) 

(&) Measmes i educing the volume of blood Leech, Bloodletting 

Class A: Drugs acting on the Heart 

The heart is a peculiarly constructed nervo-muscular organ per- 
forming oomple-^ functions. It is capable of originating spontaneous 
rhythmical movements. The theory that these movements are due 
to the ganglia located in the heart is no longer believed, but evidence 
goes to prove that they originate from the spontaneous impulses 
generated in the muscle itself— myogenic— and Gaskell describes as 
its functions, rhythmicity ^ excxtahihty^ contrncUlity^ conductivity 2imd 
tonicity. 

By virtue of the excitability the heart muscle responds to external 
stimuli by pioducing contraction. But unlike other muscles it will 
not contract when the stimulus is too weak, but if the stimulus is 
adequate the muscle will contract to its full ability, i.e. all or none. 
Unlike skeletal muscle the cardiac muscle will not respond to stimuli 
during the phase of contraction and this period during which the 
heart will not contract is known as the “ refractory period.’^ Con- 
ductivity IS another property of the cardiac muscle, this is specially 
developed in the bundle of His and its branches. Drugs which 
depress conductivity also dimmish excitability. 

Though the muscular fibres spontaneously contract yet they can 
be controlled and regulated by the nerve centres. Two centres 
control the cardiac mechanism, vie.., the cardio-inhibitor and the ac- 
celerator. Afferent impressions from various parts of the body, in- 
cluding the seat of mind and the heart, are transmitted to the centres 
in the medulla to bo reflected to the heart. The vagus system consists 
of the centre, nerves, ganglia and nerve-endings, the chief function 
so far as the heart is concerned is that of restraint or inhibition. It 
begins at the centre whence the fibres pass to gioups of cells m the 
heart-wall forming vagus ganglia, whence fibrils pass to the sino- 
auricular node (normal pace maker) in the auricle and to the bundle 
of His. Stimulation of any part of this system is followed by slowing 
or weakening of the heart beat with depression of conductivity and 
loss of tone, either by acting on the auriculo-ventricular bundle or by 
diminishing the irritability of the ventricle itself, or tonicity; while 
depression results in increased frequency and strength of the beat 
and increased tone by making the heart free of the vagus influence. 
The accelerator nerves belong to the sympathetic svstem.and consist 
of centre, nerves, ganglia and nerve-endings. The effect of excitation^ 
besides increasing the rate, is to increase the force of contraction and 
conductivity. The vagi (parasympathetic) and accelerators (sympa- 
thetic) are therefore antagonistic in their effects, and since they are in 
constant activity they form a sensitive balanced control mechanism 
which favour prompt response to any influence. 
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The contraction of the heart is initiated in the sino- auricular node 
situated at the mouth of superior vena cava. From here the wave 
passes ov'er both the auricles to the auriculo-ventncular node, which 
IS situated between the auricles and the ventricles. From the auriculo- 
ventncular node the wave passes down the bundle of His to the endo- 
cardial surface of both ventricles. The bundle and its branches are 
composed of large fibres, which are termed Purltinje fibres. 



Fig 7.— Innervation of the Heart S.AN., sin o- auricular node AVN, 
auuculO'ventncular node B.H, bundle of His dividing into two blanches,* 
one enteung the right, the other left ventiicle. V., paiasympathetic flbies 
(vagus) terminating round the ganglion cells in the auiicles. V E , vagal 
endings m the auincles and ventricles S , sympathetic teiminating lound the 
stellate ganglion (S G- ), and the nerve fibres issuing from the ganglion end in 
auricles and ventiicles 

(Modified fiom Wright’s Applied Physiology) 

In order that the heart may functionate properly it must have ample 
supply of oxygen. Under normal conditions weight for weight this 
oxygen consumption is greater than any other tissue of the body. 
It receives oxygen from the coronary arteries and the efficiency of 
coronary circulation depends upon the hearths contraction. As long 
as the supply of oxygen is adequate the heart can utilise both 
carbohydrate and protein to supply heat and energy, and any 
decrease in oxygen will enable the heart to utilise glycogen to a 
limited amount which it reduces to lactic acid, but is rapidly 
poisoned by it Therefore any interference with coronary circula- 
tion at once injures the heart, and other things being equal slowing 
of the heart ensures better coronary circulation resulting in improved 
nutrition and recuperation 

The coronary arteries are supplied by the sympathetic and the 
parasympathetic vagus. The stimulation of tJie former dilates and 
that of the latter constricts the vessels. It follows therefore that 
both the blood supply to the heart and consequently its work are 
diminished by vagus stimulation and increased by sympathetic 
stimulation. 

The maintenance of efficient circulation depends upon the 
condition of the heart muscle. Normally the different parts of the 
entire circulatory system are so adjusted that they facilitate the 
work of the heart, and any disturbance in any part of the circulatory 
chain entails extra work upon the heart muscle which asserts 
itself to meet the requirements of the body. 

Two conditions intimately associated with heart disease require 
special mention, vis. ‘•compensation” and “auricular fibrillation.” 



DEUGS ACTING ON THE HBAET 


265 


Conip&nsation , — The teim is used to designate the degiee of 
impaLnuent of hearths activity, i.e the ability ot the heait to 
maintain efficient circulation against some leakage or other adverse 
condition. We speak of failure of compensation or heart failure, 
when the heart is unable to maintain it This inability is due to 
excessive strain on the heart muscle. For practical purposes 
Mackenzie differentiates two functions ot the heart muscle. The one 
necessary to maintain efficient circulation when the body is at rest, 
which he calls ‘‘rest force,” and the other called into action during 
an effort, however small, which he calls ‘*reseive force.” The first 
signs of heart failure aie observed with the exhaustion of the reserve 
force, and if the strain continues without any repair or recuperation, 
true signs of heart failure appear, when the heait muscle is unable 
to maintain efficient circulation even during the period of rest. The 
signs of failure of compensation are dyspnoea, orthopncea, v eak and 
dilated heart, rapid pulse, sluggish peripheral circulation with cold 
extremities, oedema and dropsy. 

Auricular flutter and fibrillation.— These terms are applied to two 
forms of disordered heart’s action characterised by extremely rapid 
auricular beats. This is observed by electro-cardiogiam tracings. In 
fibrillation the auricular waves are irregular and have a rate of about 
400 to 500 per minute. In flutter the waves are regular and have a 
rate of 250 to 300 per minute. In these conditions the bundle of His 
IS incapable of conducting impulses at such rates and a vaiiable 
degree of hearty block is always present so that the ventricular rate 
is about 100 to 150 per minute. In fibrillation there is complete irregu- 
larity of the pulse— no two beats being the same in force or rhythm — 
and absence of signs of auricular contraction. It is a serious com- 
plication, and occurs in almost all cases of heait failure and in old 
standing cases of mitral disease. 

Normally the wave of excitation originated at the sino-auricular 
node IS followed by a refractory period, and the whole auricle re- 
mains in that condition till the wave is completed. In fibrillation the 
refractory period is shortened and the wave of excitation becomes 
slow so that by the time the waves have tiavelled over the auricle 
n,nother part recovers (owing to shorter refiactoiy peiiod) and sends 
waves of excitation before the previous ones have completed. Thus 
innumerable waves of excitation arise from abnormal parts of the 
4iuricle and tiavel round and round producing what has been termed 
by Lewis “circus movements.” These irregular impulses pass into 
fhe ventricles which respond irregularly and inefficiently at a rate 
far greater than their maximum capacity. Asa consequence of this 
fhe ventricular muscles become exhausted Digitalis and quinidine 
are very useful in this condition. 

Heart rate — The rate of the heart may be affected in the following 
ways ; — 

A. Slowing of the rate may be caused 

(a) By acting on the vagal centre.— Drugs which stimulate the 
■central nervous system also stimulate the cardiac centre. But the 
effect on the vagal centre is more powerful than on the sympathetic, 
^so that slowing of the heart results. The best example of stimulation 
of the vagal centre is deficiency of the oxygen in the blood as happens 
in asphyxia. Aconite, digitalis, strophanthus, squill, convallaria, 
picrotoxm. strychnine and morphine cause slowing by stimulation 
■of the vagal centre. High blood-pressure affects the medulla and 
•causes slowing of the heart, and any cause which will raise the blood- 
pressure will produce slowing. This effect is only observed when 
the vagi are intact or not paralysed by atropine. Thus adrenaline 
produces slowing during the period when the pressure is highest, 
although it has no direct effect on the medulla. High blood pressure 
■distends the aorta and the carotid sinus which send afferent impulses 
t:o the cardiac centre and reflexly slows the heart. Pituitary extract 
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also acts in the same '^ay. Afferent impulses through the 5th and the- 
lOfch nerves reflexly stimulate the vagal centre, e g. inhalation of am- 
monia vapour. 

{h) By actinfj on the ganglion cells. — Nicotine, coniine, lobeline 
and gelsemium stimulate the ganglion cells m the course of the 
vagus and cause slowing. These are depressed subsequently and in 
large doses paralysed when the rate is accelerated. 

(c) By acting on the —Stimulation of the endings 

of the parasympathetic (vagus) causes slowing of the rate ; e.g by 
pilocarpine, acetyl-choline, physostigmine, and members of the 
digitalis group. 

(d) By acting on the muscle.— Drugs alter the rate of the heart 
by their action on the muscle. Many drugs in small doses cause 
slowing, while in large doses produce quickening through their 
effects 011 ^ the excito-motor portion of the heart (bundle of JHis).. 
Barium, digitalis, quinidine, aconite and pituitary extract cause 
slowing by acting directly on the cardiac muscle. 

B. Quickening of the rate may be caused 

(a) By acting on the sympathetic centre. — Very little is known 
regarding the action of drugs on the accelerator centre. Cocaine 
stimulates the centre and causes acceleration of the heart. Excite- 
ment and anoxaemia increase the frequency of the hearCs rate either 
by stimulatmg the sympathetic centre in the medulla or by stimu- 
lating the secretion of adrenaline. 

Reflex stimulation, as by the application of counter-irritants, 
accelerates the heart, and any cause which lowers the blood pressure’ 
causes quickening of the heart by diminishing the tonus of the 
medulla. 


(^) . acting on the nerye-eu-dmgs.— Atropine, hyoscyamine and 
hyoscine cause quickening by paralysing the vagal nerve-endings,, 
while adrenaline, tvramine, ephedrine, cocaine and pilocarpine in 
small doses cause acceleration by stimulating the sympathetic nerve- 
endings 

(c) By acting on the ganglion cells. — Nicotine, coniine, lobeline 
and gelsemium cause acceleration in large doses by paralvsine* the- 
ganglion cells in the course of the vagus. 

(d) By acting on the muscle.— Cfif£eine, digitalis in poisonous doses. 


1. Cardiac Tonics 

lOITALIS FOtir 

Digitalis Leaf. (Digit. Eol.) 

purpurea, rapidly dried at a tempera- 
ture between oo and 60" as soon as possible after collection. 

30 cm. or more in length, up to 4- to 10 cm 
broad, with a winged petiole, ovate-lanceolate, subacute, crenate 
Lpper surface somewhat rugose, dull green, slightly hairy. Under 
vTr^v bltfer^^^’ pubescent, with prominent veins. No odour. Taste, 

Composition —The chief active principles of digitalis are several 
hydrolysis split up into sugar and a non-sugar 
Ihe aglucones are responsible for the digitalis 
fnto two'tllsses, Peaetration. They may be griuped 

(a) Alcohol soluble — 

lehn represents the digitalis. 

0 f*the' leaves^ 10 9 ^ tU® important constituent 

or tne leaves (0 2 to 0 4 p.c.) It undergoes hydrolysis and forms- 
aglucone. digitoxigemn and a sugar digitoxose. 

andsnSr “P B^ioxigemn 
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3. amorphous, C3eH,60,,. Occurs in leaves and seeds. 
Splits into dextrose, digitaligenin and digitalose. Produces typical 
digitalis effect , half as active as digitoxin. 

(h) Watei sohible.— 

4. G-italin and digitalein are inixtiues of indefinite composition. 

5. Digitotiiii, a saponin, occurs both in crystalline and amorphous- 
forms. The crystalline form is less readily soluble in water. It 
helps the solution of digitoxin in water. 

6. Dicfoxifi, C4iH640i4, found in Digitalis lanata. It hydrolyses- 
into Digttoxigenm and Digitoxose. 

OrnciAL Preparations 

1. Digitalis Pulverata. Syn,- Powdered Digitalis.— LeB.f leducedt 
to moderately coarse powder, no portion being rejected. Standard- 
ised by biological assay to contain 10 units in 1 gramme. 10 grs. 
contains 6 units of activity. B.P Dose.— i to 14 grs. or 0*03 to 
0*1 grm. For single rfose.— 3 to 10 grs. or 0“2to 0.6 grm. 

2. Infusum Digitalis Recens. — Freshly prepared from powdered 
leaf. Should be used within 12 hours of preparation. One-twentieth 
the strength of tincture. 6 units of activity in 4 oz. B.P. Dose -90 to 
300 ms. or 6 to 20 mils. Single dose —1 to 4 oz. or 30 to 120 mils. 

3. Tmctura Digitalis.— No. 1 prepared from the leaf, and No 2- 
from powdered leaf. Contains 6 units of activity in 90 ms. BP. 
Dose.— 5 to 15 ms. or 0*3 to 1 mil. For single dose.—ZO to 90 ms. or 
2 to 6 mils 

Non-official Preparations 

1. Digitalin —Under this name the following varieties are found- 
er) Amorphous Digitalm —Consists of mixture of glycosides. In- 

soluble in watei Dose — Veo to Vao gi. in granules. 

(J) Crystallised Digitalme —Consists mostly of digitoxin Is- 

cumulative Dose -Gianules h'sw and V«» gr Veoo gi =16 ms of tincture or 
IVs gi. powdeied leaf 

2 Digitoxin, B.P.C —In minute, white ciystals. Dose—^lm to Veo gr or 
0 0001 to 0 001 gi 

3 Digalen.— Contains the active piinciples of the leaves 1 c c =150 fiog 
unit or 1 cat unit, 1 e 01 grm. digitalis pulveiata One tablet oi ampoule- 
= 1/2 cat unit 01 0 05 gim digitalis pulverata. Dose— 5 to 15 ms oi 0 3 to 1 miL 

4 Digipuratum —A puiifled solid extract Contains the cai diac glycosides 
of the leaves in combination with tannin and fieed from most of the inactive 
constituents. Obtainable in solution, tablets (01 grm ) and ampoules 

5 Pilulse Digitalis Co , B P C. Sj/n —Guy's Pill —Powder digitalis , powder 
squill, pill of meicury, each 1 gi , syrup of liquid glucose q.s foi one pill. 
Dose —1 to p pills 

6. Digoxin— A ciystallme glycoside ixoxo D'ig%iaUs lanaia It is 

soluble in watei and can be given znit avefiously in doses of Viao to Veo gi. or 
0 0005 to 0 001 gi m Fo'} o? at use — Vw) to gi oi 0 001 to 0 0015 gim Maintenance 
dose, 1/240 gi or 0 00025 grm 


Pharmacology 

Locally. — Digitalis, owing to the presence of glycosides,, 
powerfully irritates the mucous membrane and subcutaneous 
tissues causing inflammation and pain. This effect is more 
marked with digitoxin than with digitalin which is often 
used subcutaneously without causing any local irritation 
Subcutaneous injection of digitoxin causes much pain and 
irritation and sometimes a sterile abscess. 

Internally. Gastro-intestinal tract.— Small doses ap- 
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pear to have no action, but the glycosides and the saponins 
are sometimes irritating to the gastric mucous membrane. 
If continued long even m therapeutic doses it causes nausea 
and vomiting, due not to any local irritant effect on the 
stomach but co stimulation of the vomiting centre after 
absorption, or perhaps through stimulation of the sensory 
libres of the vagus in the heart, which is a secondary mani- 
festation of the cardiac action. In practice this should be 
regarded as a sign of over-digitalization. It is slowly absorb- 
ed from the intestine, and is not affected by the digestive 
juices, but in case of venous engorgement, as happens in 
diseases of the heart, absorption is delayed and there is some 
destruction of the glycoside. The tincture and digitoxin 
however are quite easily absorbed and will manifest their 
effect on the heart in from four to seven hours. According 
to Cloetta, digitoxin is more resistant to digestive juices than 
other glycosides. All the glycosides are readily absorbed 
when given per rectum. 

Heart and circulation. — Digitalis produces its principal 
effects on the circulatory system. It slows the rate of the 
heart, prolongs the period of diastole, increases the force 
of contraction, and improves the tone of the muscle. 
Before proceeding to describe its action on the different 
structures of the heart it will be convenient to discuss its 
effects on the frog first, for it was in this animal that its 
effects on the heart were first studied. Although the effect 
of digitalis on the frog^s heart is different to that on the 
mammalian heart it has been pointed out that the reaction 
of human heart in diseased condition approximates more 
closely to that of the frog’s heart than to that of the mam- 
malian organ (Cushny). 

Frog.— If a tracing of the heart of a decerebrated frog is 
taken and then an injection of digitoxin is given, a well- 
defined series of phenomena are observed. The systole 
becomes more powerful and the heart becomes slower from 
prolongation of the diastole. The increased contraction 
enables the heart to empty itself more completely during 
the systole and the ventricles become more completely filled 
through prolonged diastole. If the dose is increased the 
auriculo-ventricular conductivity is lowered and the rhythm 
is altered. There may be two or more beats of the auricle 
for each ventricular contraction, or there may be a long 
pause in diastole between a series of regular contractions. 
EinaUy, the ventricles may stop beating and remain stand- 
still in the position of systole whilst the auricle continues to 
beat. It is obvious that two changes take place in the 
rog s heart, viz. (1) change in rhythm, and (2) change %n 
tone and contraction. These effects are due to direct action 
of the drug on the cardiac muscle since the same effects can 
be elicited after destruction of the central nervous system. 
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or division of the vago-sympathetic fibres, or in the excised 
heart under atropine. 

Mammals. — The action of digitalis on the mammalian 
heart may be divided into three stages depending on the 
preponderance of its effects either on the inhibitory mecha- 
nism or on the cardiac muscle. 

The fii'st or therapeutic stage is characterised by moderate 
slowing through stimulation of the vagus centre and in- 
creased contraction of the cardiac muscle resulting in more 
complete systole. The output of the heart is thus increased 
while the slowing gives more time for the ventricles to be 
better filled As a result of this efi'ect the veins empty 
themselves more thoroughly into the heart, the venous 
pressure falls and the arteries get better filled. The arterial 
pressure first rises owing to the increased ventricular force- 
and greater output. If the dose is increased the arterioles 
contract from stimulation of the vaso-constrictor centre and 
from direct stimulation of the muscles of the vessels. 

The second stage or that of poisoning is marked by over 
activity of the inhibitory mechanism and the pulse becomes 
slower and irregular. The heart gets more time to fill,, 
consequently the output with each systole is greater than 
normal. But since the rate is extremely slowed the total 
output per minute and the efficiency of the pumping action 
of the heart is less than normal. Moreover owing to the 
inhibition of the conductivity of the muscles of the auriculo- 
ventricular bundle, the auricular impulses do not pass on 
to the ventricles, thus producing incipient or less frequently 
complete heart-block, i.e the ventricles beat at ar slower 
rate than the auricles, so that the number of beats of the 
heart and that of the pulse is different. 

The third stage follows excessive doses and is hardly ever 
observed clinically in man. The heart muscle becomes ex- 
tremely irritable and the ventricular rhythm becomes acce- 
lerated, but the nervous mechanism is not involved since- 
the stimulation of the vagus may slow the rate. The auri- 
cular muscles are also affected and the combination of these 
effects gives rise to iri'egularity of the heart producing 
auricular-ventricular arrhythmia, spontaneous rhythm, 
extra-systole and finally fibrillation leading to failure of 
myocardium and the stoppage of the heart in diastole. 

Digitalis produces all the above circulatory effects- 
through its action on the following five structures : — 

1. The sino-auricular node. 

2. The cardiac muscle. 

3. The auriculo-ventricular bundle. 

4. The coronary arteries. 

5. The systemic arteries. 

1. By its inhibitory action on the sino-auricnlar node- 
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it causes a slowing in the rate of the heart. This effect is 
not so marked in therapeutic doses but is observed in toxic 
-doses and may not be due entirely to digitalis action on 
the sinus node, but in part to stimulation of the vagus 
centre. Since very little slowing is observed after cutting 
the vagi or in an isolated heart, it is evident that this 
blowing is not due to its action on the ending in the sinus 
node but is the result of stimulation of the vagal centre. 
This slowing is often a desirable therapeutic effect, but in 
certain conditions, old age, cardio-sclerosis, and in some 
infectious fevers, therapeutic doses of digitalis fail to effect 
any such slowing. A second effect of digitalis on this node 
is to interfere with the regular rhythmic projection of 
impulses, so that a sinus arrhythmia is set up, t e. the 
heart-rate shows regular alternating short phases of accele- 
ration and slowing. This effect is also due to stimulation 
of the vagus, and is checked by atropine or section of the 
vagi. 

3. Digitalis acts directly on the cardiac muscle, and its 
■effect here is threefold, viz. — (1) it increases its tonicity, 
i e. the heart remains in a state of partial contraction or 
incomplete relaxation during the period of diastole ; this 
effect keeps the heart in readiness to respond at once to 
stimulation ; (2) it increases its contractility ; and (3) it 
renders it more irritable, i.e. increases its sensitiveness to 
■stimuli. The papillary muscles are also toned and strength- 
ened. The first two effects— increase of tone and contract- 
ility — are of great value in all cases of cardiac failure, but 
the third effect — irritability — if increased beyond the nor- 
mal, as may happen in toxic doses, may give rise to harmful 
symptoms such as premature contractions, tachycardia, and 
-fibrillation. By increasing the excitability of the ventricular 
muscle, digitalis may cause further increase in the rate of 
fibrillation, or an increase of ventricular beats in cases of 
'Complete heart block. 

Another important effect of digitalis, as observed in 
-electro-cardiogram, is an alteration in the T waves which 
becomes inverted, and since this effect is not abolished by 
the previous use of atropine it must be due to its direct 
action on the muscle. 

In therapeutic doses the rhythm of the heart becomes 
slower, the ventricles contract and become smaller and 
empty themselves more thoroughly than they normally do 
so that with each beat the ventricles expel more blood into 
i^he aorta and pulmonary arteries. The ventricular changes 
under digitalis consist in reducing the number of beats and 
increasing the relaxation of the fibres from inhibitory 
^ctivity, and strengthening the systole from direct action on 
the muscle, which also limits the period of relaxation with- 
out affecting the rhythm. 
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3. The function of the auriculo-ventricular bundle is 
to conduct impulses from the auricle to the ventricle, so that 
the ventricular contraction follows the auricular one regu- 
larly, and the time taken for the passage of the impulse down 
this bundle (A-Y interval) is one-hfth of a second. Digitalis 
may cause, through interference with this conduction, (1) 
a prolongation of the A-Y interval, or (2) in toxic doses may 
lead to incipient, or even less frequently to complete heart- 
block. These effects, the first of which can only be ascer- 
tained by tracings, are toxic, and call for the stoppage of 
the drug. On the other hand this prolongation of the auri- 
culo-ventricular interval makes it useful in the treatment 
of auricular fibrillation, so that digitalis blocks many of the 
auricular impulses to pass into the ventricle. 

4. In therapeutic doses it is doubtful if digitalis has 
any constricting effect on the coronary arteries. The 
increased aortic pressure, the prolonged diastole, and greater 
contraction in systole resulting from therapeutic doses of 
digitalis, lead to a vastly improved coronary circulation 
with the result that the nourishment of the heart-muscle is 
improved. In toxic doses, however, coronary constriction 
does occur, and this may cause such muscular weakness that 
the condition known as pulsus alternans may arise. 

5. Small doses of digitalis have no direct action on the 
blood vessels, but toxic doses cause constriction of the 
arteries, partly by action through the vaso-constrictor 
centre and partly by direct action on the muscle walls. The 
heart muscle being more sensitive to digitalis than the 
arterial walls, the amount of digitalis which produces a 
definite effect on the vessel is fatal to the heart, and the 
consensus of opinion among modern workers on the circula- 
tion is that in therapeutic doses digitalis does not cause any 
arterial constriction and does not raise the general hlood- 
jpressure. 

Temperature. — In medicinal doses it has no influence 
on the temperature, but in toxic doses it reduces it even in 
health. The effect is possibly due to increased activity of 
the heat controlling centre (Oushny). 

Nervous system.— In medicinal doses it has no influence 
on the brain, the cord, and the sensory and motor nerves. 
In large doses it causes giddiness, headache, dimness of sight 
and disturbed hearing. Flashes of light, and a blue halo 
around bright objects also appear before the eyes All these 
symptoms are probably due to some disturbance in the 
cerebral circulation. The reflex excitability and motor 
nerves are depressed only by toxic doses 

Digitalis stimulates some of the medullary centres In 
toxic doses, or when continued long, it causes vomiting by 
stimulating the vomiting centre ; it stimulates the vagal 
centre causing slowing of the rate of the heart ; and stimu- 
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lates the vaso-motor centre causing a rise of blood pressure 
(not observed in therapeutic doses). 

Kidney. —Digitalis is a powerful diuretic in cardiac drop- 
sies, and the effect is proportional to the improvement in 
circulation. In dropsies not due to circulatory failure, it 
has little or no effect. Since it produces no diuresis m 
healthy individuals the diuresis cannot be due to any action 
on the kidneys. According to Sollmann the following factors 
improve renal circulation, viz — (a) relief of venous pressure ; 
(b) increased output of the heart; and (c) the hydrsemia 
resulting from the absorption. If large doses are adminis- 
tered, the vaso-constriction may be so great as to stop the 
excretion altogether. It takes about 48 hours to produce 
any diuretic effect after commencing the treatment with 
digitalis. 

It has no action on the composition of the urine. 

Onset and duration of action — Given by the mouth in 
small therapeutic doses the effects appear very slowly, and 
it takes about 24 to 36 hours for the circulatory action and 
72 hours for the diuresis. But the appearance of digitalis 
effect depends largely upon the dose. Thus when full doses 
are given the effects appear within 2 to 4 hours. Digitoxin 
has the property of fixing itself to the heart muscle and 
once the fixation has taken place its removal is very difficult, 
in fact it cannot be removed by any chemical or physiologi- 
cal measure (Cioetta). Both digitoxin and digoxin get fixed 
more firmly than other cardiac glycosides, e g strophanthin. 
This peculiarity of its action makes the drug so valuable 
therapeutically. Its products are eliminated from the cardiac 
muscle very slowly. It is for this reason that symptoms 
of poisoning may occur even though the dose may not be 
increased, provided the drug is continued for a prolonged 
period. Indeed therapeutic effects appear when an adequate 
concentration of the drug is produced in the blood and once 
established the effects continue for some time even after the 
stoppage of the drug. 

Cumulative action.— Digitalis is not given in sufficient 
doses for fear of cumulative action, for when given for a 
long time it sometimes shows symptoms of poisoning even 
when its dose has not been increased. This is known as the 
cumulative effect of the drug, and is due to the retardation 
of its excretion or destruction. The danger of cumulative 
action has been exaggerated, for the symptoms disappear 
m a few hours as soon as the use of the drug is discontinued. 
The active principles, not being eliminated as fast as they 
are absorbed, accumulate in the system. The symptoms of 
excessive action are : — 

1. Nausea and vomiting from stimulation of the vomiting 
centre. These are the first signs of toxicity and full thera- 
peutic effect. 
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2. A marked decrease in urinary secretion due to con- 
striction of the renal vessels. 

3. Headache 

4 A progressive slowing of the pulse rate from exces- 
sive vagus stimulation, which should never be allowed to go 
below 60 

5. The development of sinus arrhythmia, premature 
contractions, dropped beats (incipient heart-block) from 
depression of A-V bundle, extra-systole, tachycardia and 
fibrillation from hyperexcitability of the cardiac muscle. In 
fact any form of cardiac irregularity may follow digitalis 
administration, and it becomes rather difficult to differen- 
tiate whether the irregularity is the result of digitalis ad- 
ministration or a part of the clinical picture. 

When any of the above symptoms arise the administra- 
tion of the drug should be at once stopped. 

Elimination.— It is chiefly excreted by the kidneys and 
partly by the gastro-intestinal mucous membrane. But its 
elimination is very slow, often slower than its absorption, 
and its long continued use may cause cumulative effects. 

Therapeutics 

Valvular diseases of the heart.— Digitalis is a valuable 
drug in diseases of the heart. It is of supreme value in 
those conditions of the heart which have departed most 
widely from the normal. If the muscles are healthy, but 
otherwise over-worked, exhausted and fatigued, digitalis by 
its effect on the cardiac muscle will restore its tone. In 
valvular diseases of the heart where the incomplete empty- 
ing has caused the ventricles to dilate and there is an over- 
increasing strain on the muscle, digitalis has a wonderful 
influence in restoring the dilated and weakened ventricle 
to a state of efficiency. Under its use a quick, weak and 
irregular contraction becomes slower, stronger and regular. 
As the diastolic period is prolonged, the heart gets more 
time for nutritive repair, and for more efficient subsequent 
contraction, from the flowing in of more blood from the 
dilated auricle. Since digitalis acts by its powerful effects 
on the cardiac muscle, it is of greater value in ventricular 
dilatation which follows mitral and tricuspid regurgita- 
tion than in auricular dilatation. Digitalis therefore relieves 
dyspnoea, cough, venous engorgement of the lungs and of 
the abdominal organs, oedema, dropsy, and many other symp- 
toms due to mitral regurgitation. It also benefits mitral 
constriction, as by lengthening the period of diastole it 
allows the normal amount of blood to pass through the con- 
stricted orifice 

In the first stage of aortic regurgitation digitalis is 
considered useless or positively harmful as it prolongs the 

18 
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diastolic interval and thus allows more time for the blood 
to fiow back from the aorta. In most cases, however, the 
period of diastole is not prolonged, and clinical evidence 
shows that in some cases of aortic valve failure digitalis is 
of undoubted value. In the second stage, when the ventricle 
dilates, and the auriculo-ventricular orifice enlarges, pro- 
ducing secondary mitral regurgitation, digitalis is of great 
value. But it must be given with great caution, for sudden 
syncope may occur if the patient does not keep to his bed. 
Gases of pure obstruction do not require any drug, as com- 
pensatory hypertrophy may gradually take place without 
them But when we wish to increase the contractile force 
of the heart in order to drive more blood through the ob- 
structed aorta, or when from such an obstruction mitral 
disease has set in, digitalis in small doses does immense good. 

Another great field of usefulness of digitalis is in cardiac 
irregularities. It is of great value in auricular fibrilla- 
tion which occurs in advanced myocardial and valvular 
lesions. In this condition the over-stretched auricular 
muscles are unable to make concerted contraction and the 
impulses arise in abnormal parts of the auricle, and the 
auricle is kept in continual inco-ordinate activity. These 
numberless irregular impulses pass into the ventricle and 
the ventricle responds without any regularity in rhythm or 
strength. The action of digitalis in this condition is strik- 
ing. By blocking the auricular impulses the ventricle 
responds less frequently and the number of beats becomes 
less and the heart beats regularly and more efficiently with 
the result that the general circulation improves. Fifteen to 
thirty minims, three or four times a day, should be given at 
first, and if the fibrillation is permanent, it should be followed 
by smaller doses once or twice a week, or once a day for 
some time. It acts by impairing the conductivity of the 
auriculo-ventricular bundle, i,e. by establishing partial heart- 
block, whereby many of the superfluous auricular impulses 
are blocked and do not pass to the ventricles. 

Digitalis is also of great value in auricular flutter. In 
this condition the auricle is also the seat of abnormal excita- 
tion and beats at a very rapid rate though regularly. Given 
in full doses, digitalis will change the flutter into fibrillation 
and by reducing the conductivity of the bundle of His will 
make the ventricles beat slowly. 

Digitalis is contra-indicated in partial heart-block as it 
tends to increase the degree of block. But opinions differ 
in complete heart-block, indeed some authorities recommend 
it on the ground that by slowing the rate of the auricle and 
increasing that of the ventricle it will help to bring the 
auricular and ve^s^ricular rates more nearly together. It is 
to be avoided in bundle-branch hlocJc and in sino- auricular 
block. 
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Fatty heart.— Digitalis should not be given in fatty 
degeneration of the heart, as the increased force of systole 
may lead to rupture of the degenerated muscle fibres. 

Other cardiac diseases. In many primary diseases of 
the muscular structure, such as acute or chronic myocar- 
ditis, with or without vegetative growths, pericarditis, 
endocarditis with or without valvular lesions, digitalis helps 
to quiet and regulate the action of the heart. Many func- 
tional diseases of the heart, such as palpitation, irregular 
cardiac beat due to dyspepsia, are benefited by digitalis, but 
it must be used with caution as it may bring on indigestion. 
In many irritable conditions of the heart, especially in 
persons who take excessively hard exercise, such as rowing 
or long marches with heavy knapsacks, or in persons of a 
neurotic temperament, digitalis is considered highly bene- 
ficial. The dilatation of the right side of the heart which so 
often accompanies chronic diseases of the lungs is also 
relieved by digitalis. 

Digitalis as a diuretic.— Digitalis is the most reliable 
and often successful diuretic in cardiac cede a, and the 
majority of cases require no further medication. Eemark- 
able results follow rapid digitalization, although the changes 
in the rate of the heart and occurrence of diuresis may not 
necessarily run together. Since digitalis causes constriction 
of vessels, including those of the kidneys, in large doses, 
massive doses do not necessarily act more efficiently though 
the effects are often more dramatic. It also acts as a 
diuretic in nutritional and anaemic cede as where the 
circulation is impaired. It is however of not much use as a 
diuretic in dropsies from other causes, e g. in Bright’s disease, 
where the drugs of the purine group are generally preferred 
But in chronic Bright’s disease when the anuria is the result 
of deficient circulation, digitalis, especially the Guy’s pill, is 
of great service. Since therapeutic doses do not materially 
alter the blood-pressure, high arterial pressure per se is no 
contra-indication to the use of digitalis. 

Acute febrile diseases. — Digitalis is often used in diff- 
erent febrile diseases where the heart becomes affected from 
the toxins of the infection or from high temperature. In 
these conditions digitalis may be used to improve the tone of 
the heart and produce slowing of its rate. Its use has also 
been advocated in pneumonia, but the different factors such 
as high temperature, toxins, or the invasion of the heart with 
specific organisms exert an influence over the heart which 
digitalis cannot overcome. It has therefore been suggested 
that it should be used from the very commencement on the 
idea that if digitalization of the heart i^one early it will 
prevent the toxin from affecting the heart. It is however 
debatable whether early digitalization will reduce the case 
mortality in pneumonia. 
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Exophthalmic goitre.— Whether given alone or with iron 
and quinine, digitalis is considered to be a valuable remedy 
in this disease, but very often it is found to produce little 
©ff 6 ct . 

Caution.— It should be remembered while treating cardiac 
disturbances, that the effect of digitalis varies in different 
classes of cases, that while it is of great value in certain 
diseases of the heart, its effects are not so marked in others, 
and in a third class of cases its use is contra-indicated— being 
harmful or dangerous. Grreat care and caution should there- 
fore be observed in the selection of cases for the exhibition 
of digitalis, The best way to avoid any untoward eff’ect 
during a course of digitalis treatment is to suspend the ad- 
ministration of the drug for a few days as soon as the phy- 
siological reaction is reached, as evidenced by slow pulse, 
nausea, vomiting, and diarrhoea. In this way the cumu- 
lative action is avoided. Oases of sudden deaths are on record 
when the drug has been pushed without stoppage after it had 
affected the heart. 

It is contra-indicated in partial heart-block, cerebral 
haemorrhage, embolism of recent origin and aortic aneurism 
in its later stages ; and should be used with caution in pro- 
nounced arterio-sclerosis. 

Prescribing hints.— The effect of digitalis in cardiac 
disorders is shown by slowness of the rate of the heart and 
diuresis, and these are produced in therapeutic doses before 
any toxic effects— nausea, vomiting, coupled beats — are ob- 
served. Digitalis is best prescribed in the form of tincture, 
which should be given alone in 15-30 ms. doses three times 
a day to be diluted with water before taking, because the 
tincture does not maintain its strength long when kept 
diluted in water. This dose should be pushed till a definite 
response is observed in either the pulse, the urine, or the 
nausea, when its* use should be stopped and the heart-rate 
carefully watched. When the heart-rate shows signs of 
increase, half the dose should be given and the dose regu- 
lated as occasion arises aiming to maintain compensation 
and keeping the pulse to about 80, with the smallest possible 
dose. It should be noted that practically no therapeutic 
effect is produced until the total dosage nearly approaches 
the toxic and as a rule no beneficial effects are observed till 
the second or third day. It has therefore been suggested that 
in urgent cases, a single large dose followed by smaller doses, 
until some definite response is obtained, should be preferred. 
Since about 20 ms. of the tincture is daily destroyed and ex- 
creted in twenty-four hours, it is only necessary to give this 
amount daily as a maintenance dose after the patient has 
been digitalized. 

The other method of giving digitalis is that of Eggleston. 
He gives 7 '5 c.c. of the standardised tincture per 100 pounds 
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of body weight as the first dose ; followed in six hours by 
one* fourth of the total dose, then smaller fractions every 
four or six hours till full response is reached With this 
method the effects appear within 2 to 5 hours after the first 
dose, reaching its maximum within 24 hours. This effect 
may continue for 14 to 15 days without further administra- 
tion. Much care and caution is necessary when using digi- 
talis in such large doses and unless one is certain that the 
preparation is properly standardised such large doses should 
not be used. Moreover one should ascertain whether the 
patient had digitalis treatment within a fortnight before 
giving such large doses. 

Irritation of the stomach is a great drawback to digitalis 
administi-ation, when parenteral administration becomes 
necessary. Digoxin being water-soluble may be used intra- 
venously like strophanthin, and will often produce quick 
effect ; but great care is necessary in giving digoxin intra- 
venously, and the standard method of administration should 
be by the mouth. Given by the mouth the effects are observed 
within an hour and is very useful in auricular fibrillation. 
Given intravenously the effects are observed within 5 to 10 
minutes reaching its maximum in one to two hours. 

Although digitoxin and digitalin are insoluble in water, 
the infusion contains some of them in colloidal solution 
brought about by digitonin, which, though not absorbed 
from the intestine, helps the solution of other glycosides. 
Since these glycosides undergo decomposition and form resin- 
like bodies when kept in solution for long, old preparations, 
specially the infusion, are useless therapeutically and may 
be harmful. 

Diuresis generally follows the administration of digitalis 
in cases of heart failure, and if there is no diuresis, the use 
of the drug will not produce any beneficial results. In fact 
the secretion of urine is not increased unless there is oedema 
present, although digitalis may be given even in massive 
doses. 

Since therapeutic doses do not raise the blood-pressure, 
high blood-pressure is not a contra-indication to the use of 
digitalis, although the pulse pressure may be increased as a 
result of the fall in the diastolic level in cases of heart failure. 

Though incompatible with iron on account of the tannin 
it contains, digitalis is often advantageously given with iron ; 
but the resulting inky mixture should be cleared by the 
addition of diluted phosphoric acid. 

ST P ANT US 

Strophanthus. (Strophanth.) 

Syn.— Strophanthus seeds. 

Source.— The dried ripe seeds of Strophanthiis komhe free from 
the awns. 
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Characters. — Lanceolate to linear-lanceolate, acuminate, about 
12 to 18 mm. long, 3 to 5 mm. broad, blunt base, tapering apex, sides 
flattened, one side having a median ridge and the other being convex 
covered with silky appressed hairs. Characteristic odour. Taste, 
very bitter. 

Composition — It contains from 7 to 10 p.c. of a mixture of glyco- 
sides, KStropJianthin, together with about 25 p.c. of fixed oil. K 
strophanthin consists of cymarin^ k’-sfropJianthin-^ and other glyco- 
sides, and yields on hydrolysis aglucone strophanthidin, cymaiose, 
and a sugar. Choline, oil and resin. 

Official Preparation 

1, Tinctura Strophanthi.— It is equivalent in activity to a 0.42 
p.c. solution of the International standard Ouabain B.P. Dose.-— 2 to 
5 ms. or 0.12 to 0 3 mil. 


ST OP AST IST 

Strophanthin. (Strophanthin.) 

Syn.— -Kombe Strophanthin. 

Source. — A mixture of glycosides obtained from Strophanthus. 

Characters.— A white, or yellowish white powder, minute crys- 
tals being visible under microscope. Moderately soluble in water, 
and in alcohol (90 p.c.), less so in dehydrated alcohol. Solution m 
water or alcohol is neutral to litmus, and is dextrorotatory. 

B P. Dose.— to gr. or 0.00025 to 0.001 grm. by intramus- 
cular or intravenous injection. 


Pharmacology 

Locally . — Strophanthin is an irritant to the mucous mem- 
brane, but less powerful than digitalis glycosides. On the 
other hand it has an anaesthetic action on the conjunctiva 
and cornea, and was used as such before the introduction of 
cocaine. 

7«ferauZZ|/.— Although strophanthus is absorbed more 
rapidly than digitalis and does not produce any local irrita- 
tion to the same extent as digitalis, it is easily destroyed by 
the digestive juices, and loses much of its effects when given 
by the mouth. 

Seart and circulation — Action exactly similaT to that of 
digitalis. Its action is very rapid, producing its effect within 
half to one hour. But it is more dangerous since it induces 
more readily the condition known as delirium cordis, and 
its absorption and elimination are very uncertain. It has 
no effect on the peripheral vessels and therefore does not 
cause vaso- constriction like digitalis. 

Kidneys.— It is a diuretic in a normal person, and as it 
raises the blood-pressure without constricting the peripheral 
renal vessels it sends more blood through the kidney and 
acts as a more efficient diuretic than digitalis. Like other 
glycosides it is partly destroyed in the body and is readily 
excreted from the heart muscle and therefore its action is 
short and is not cumulative. 
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Theeapeutics 

Strophanthus is probably the most useful drug in the 
treatment of cardiac decompensation. Its only disadvantage 
is that when given by the mouth the glycoside is decom- 
posed in the alimentary canal and its effects are uncertain. 
Strophanthin being soluble in water and more uniform in 
composition is largely used intravenously and often in com- 
bination with glucose. It is valuable in severe acute de- 
compensation specially when associated with cardiac asthma 



ABC 


Pio. 8.— Effect of Strophanthin on Isolated Rabbit’s Heart Perfused 
with Locke’s Solution. 

At A strophanthin 0.2 mg. was given ; note the heart acts more powei'- 
fnlly, the contractions become stronger. Figure B shows the effect after 15 
minutes and the figure C, 30 minutes after B. 

and pulmonary oedema ; in acute heart failure following 
infectious disease, after paroxysmal tachycardia or extreme 
degrees of flutter-arrhythmia ; when digitalis causes nausea 
or vomiting; as an alternative to digitalis in many cases 
of complete auriculo-ventricular block with bradycardia! 
ventricular autonomy ; and when insufficiency appears to 
affect the left more than the right side of the heart. This 
method however is not suitable where a prolonged treatment 
is necessary, when digitalis will be found more convenient. 
With digitalis the effect of gradual absorption is more 
beneficial to the heart than the daily use of the intravenous 
injection. It has been used by intramuscular injection com- 
bined with novocaine (0.5 mg. in a muscle being as effective 
as 0.25 mg. in a vein).* 

The advantages of strophanthin over digitalis are ; — (a) 
Effect is quicker, being produced in a few minutes ; digitalis 
given by the mouth takes several hours, often two to three 
days to produce the full effect ; (h) a prolonged improve- 
ment of systolic activity, without prolonging the diastole 

* British Medical Journal^ Epitome^ Dec. 19, 1936 J 
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wMch digitalis often causes ; and (c) the absence of cumu- 
lative effect. 

SCIIiliA 

Squill. (Scill). N.O. LtUacece 

Source.— The bulb of Urginea Scilla, divested of its dry meiubia- 
lions onter scales, cut into slices, and dried. 

Characters.— In curved, very pale yellow, somewhat translucent 
strips, tapering towards both ends, from 0.5 to 5 cm. long ; pulverisa- 
ble when dry,hot when moist. Inodorous, bitter. 

Composition.— A crystalline glycoside Scillaren A, C^eHsoOig, and 
an amorphous soluble glycoside Scillaren B. The former on hydro- 
lysis yields the aglucone scillaridin and rhamnose. 

Official Preparations 

1. Acetum Scillse.— 10 p.c. B.P. Dose.— 10 to 30 ms or 0.6 to 2 
mils. 

2. Oxymel Scillae.— Active constituents equivalent to 5 pc. w/v 
of squill. B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

3. Syrupus SciUas — Equivalent to 4.5 p.c. w/v of squil]. B.P. 
Dose. — 30 to 60 ms. or 2 to 4 mils. 

4. Tinctura Scillse. — Equivalent to 10 p.c. w/v of squill. B.P. 
Dose. — 5 to 30 ms. or 0.3 to 2 mils. 


Pharmacology 

Iniernallj —Squill acts like digitalis in many respects. 
The description of the latter will therefore apply to that 
of the former with the following distinguishing characteris- 
tics 

1* Its action on the heart is almost the same as digitalis 
and when given intravenously causes a greater rise of blood 
pressure ; but administered by the mouth its absorption is 
slow and less complete and therefore its effect on the heart 
is not so marked. 

P' & more powerful gastro-intesUnal irritant than 
digitalis, causing nausea, vomiting, purging (even bloody 
stools), and intense inflammation of the mucous membrane 
in fall doses, and occasionally in medicinal doses. In many 
cases this irritant effect is not observed. 

irritatio* expectorant acting reflexly through gastric 

4. It is a moi'e powerful diuretic than digitalis. It acts 
in two ways (a) like digitalis by improving the circula- 
tion, and (b) the active ingredients being excreted by the 
kidneys act as direct stimulants to the renal cells, and may 
cause considerable irritation of these organs 


THERAPEUTICS 


“ cardiac and other 
1*3 irritant properties are somewhat 
mitigated when it is combined with digitalis. Even then it 
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is safe to occasionally suspend its administration for a while. 
Guy’s pill (page 267) is_ an excellent combination, and an 
efficient diuretic in cardiac dropsy. 

It is rarely prescribed alone and is contra-indicated in 
acute renal disease or if there be gastro-intestinal irritation. 

It is largely used as an expectorant, but should not be 
given in acute bronchitis. It is of great value in old-standing 
pulmonary diseases, where, besides acting as an expectorant, 
it tones up the heart the right side of which is so frequently 
dilated. In the chronic bronchial affections of children, 
the oxymel or syrup is always serviceable in 10 to 15 ms. 
doses, but its indiscriminate use in all varieties of bronchial 
affections is to be deprecated Squill becomes doubly bene- 
ficial in chronic catarrh of dropsical patients. 

APOCYNUM (^Not Syn GSinSiClifliii H6inp — Root of A^ocynum ccmnu" 

hinnni 

Composition —It contains the glycoside cymayin^ to which its action is due 

Dose -1 to 5 gi s. 01 0*06 to 0 3 grm. of powdei ed i oot 

NoN-opFicrAL Preparation 

1 Tinctura Apocyni, B.P.C.— 1 in 10. Bose -6 to 10 ms. oi 0.3 to 0.6 mil. 

Pharmacology and Therapeutics 

Apooyiium is a gastro- intestinal irritant in large doses, giving rise 
to nausea, vomiting and purging. 

It possesses all the properties of digitalis on the circulation but the 
effects on the vaso-constrictor are relatively strong and it is not 
ournulative. It directly stimulates the unstriped muscles. It is a 
powerful diuretic and is largely used in cardiac dropsies It is also 
recommended m dropsies due to cirrhosis of the liver and is also 
useful in causing the absorption of pleuritic effusion. For these 
reasons it is commonly known in America as the ‘‘Vegetable Trocar.” 
Cymarin in doses of 0.1 to 0.5 mg. has been used intramuscularly or 
intravenously like strophanthin. 

2. Cardiac Depressants 

Excepting the central nervous system the heart is more 
liable to be ah'ected by poisonous drugs than any other 
tissues of the body. When the heart is depressed, the force 
of contraction becomes less strong, the conduction is dimi- 
nished, and the rate is reduced. The reduction of the rate of 
the heart without depressing the force of the contraction is 
often desirable in disease. Quite a large number of drugs 
act as cardiac depressants. All hypnotics and general anaes- 
thetics also act as cardiac depressants, and those containing 
chlorine molecule are more so. 

AC NITC 

Aconite. (Aconit.) 

Syn.— Monk’s Hood. Syn. I.V.— Dudhtabtsh, Hind. 

Source —Dried root of Aconihim Napell'KS. 

Characters.— Dark brown, obconioal; usually 4 to 10 cm. long, 
from 1 to 3 cm. wide at the crown, to which is attached the base of 
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stem or a bad aad showing root scars. Internally, starchy, showing 
a stellate cambium. Odour, slight; taste, slight, followed by a 
persistent tingling and by numbness. - x , , , . ^ 

Composition. — (1) Aconitine (acetylbenzoyl-aconine), the chief 
active principle. (2) Picrdcomtine (Benzoyl-aconine). (3) Aconine, 
(4:) Aconitic acid and starch. 

Official Preparation 

1. Linimentum Aconiti. 

Non-official Preparations 

1. Chloroformum Acomti, BPC-Root 100, Dilute Ammonia Solution 25, 
Absolute Alcohol and Chloiofoim, each qs tQ 100. 

2. Tiuctura Acomti, B P C. — 1 in 6 Contains 0 04 pc ether-soluble 
alkaloids Dose —2 to 5 ms oi 0.12 to 0 3 mil 

3 Lxmmeiituin Acomti Oleosum, BPC Syn. — AB.C Lintmeni. Aconite, 
Belladonna and Chloroform liniment, equal parts 

PHAR]VIAC0L0GY 

Externally . — When applied to the skin rubbed up with 
chloroform or some fatty substance, without which it is not 
absorbed, aconite first stimulates then paralyses the termina- 
tions of the sensory nerves, thereby causing tingling, numb- 
ness and anaesthesia. It is rapidly absorbed from all mucous 
surfaces. 

hiternally. Gastro-intestinal tract —The same tingling, 
numbness and anaesthesia are produced when aconite is 
applied to the tongue, followed by salivation caused reflexly 
through irritation of the nerve-endings of the tongue and 
nausea. In large doses it causes gastro-intestinal irritation 
such as nausea, vomiting and diarrhoea 

Heart and circulation.— In small doses it makes the 
heart slow, diastole is prolonged and the systole is weak- 
ened. The pulse becomes weak and soft and, if the dose is 
not increased, does not become irregular. The slowing is 
due to stimulation of the vagal centre and does not occur if 
the vagus is cut. According to Cushny aconite has no in- 
fluence in slowing the rate of the heart in ordinary doses, in 
fact there is some quickening when maximum therapeutic 
doses are used through the nausea induced by the irritant 
effect in the stomach In large doses it has a direct effect 
on the heart muscle and the heart becomes feeble, irregular 
and accelerated, auricular-ventricular arrhythmia being set 
up, and finally the ventricle passes into fibrillation and 
the heart stops in diastole. These effects of aconite cannot 
be elicited in man in therapeutic doses and are due to the 
direct action on the cardiac muscle. The blood-pressure 
falls chiefly from lessened output from cardiac depression in 
the early stage, while later the vaso-motor centre is also 
paralysed. 

Respiration. — In small doses it stimulates the respira- 
tory centre, and breathing becomes deep and frequent, but it 
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is soon followed by depression when the respiration becomes 
slow, deep, irregular and laboured. It is possible that some 
of the effects are reflex through vagus effects in the lungs. 
Death takes place from asphyxia due to respiratory failure 
from paralysis of the centre 

Temperature. — A febrile temperature is lowered by 
aconite ; the mechanism of this effect is not well understood, 
but increased diaphoresis is one of the factors. 

Nervous system.— Whether applied locally or taken 
internally, aconite first stimulates and then depresses the 
periphery of the sensory nerves. The ends of the motor 
nerves are also somewhat stimulated and then depressed, 
and the nerves conveying thermic sensations are affected in 
poisoning. It first stimulates but soon depresses, the vagal, 
vaso-constrictor and respiratory centres. The brain remains 
unaffected. The pupils first contract, then dilate. Large 
doses first stimulate and then depress the motor centres in 
the spinal cord. The convulsions observed in poisoning are 
due to asphyxia. 

Skin —Perspiration is increased possibly due to dilata- 
tion of the vessels of the skin. It sometimes gives rise to an 
erythematous rash 

Elimination —It is mostly excreted in the urine, al- 
though traces of the active principle have also been detected 
in saliva, stomach, bile and sweat. 

Acute toxic action.— Within a few minutes after swallowing a 
poisonous dose of aconite, severe tingling and burning followed by 
numbness are noticed in the mouth and gullet. Intense abdominal 
burning; excessive salivation; vomiting and diarihoea; cold, 
clammy skin and profuse sweating; tingling, formication, and numb- 
ness of the skin; small, feeble, irregular pulse; fixed, staring eyes ; 
pupils first contracted and then dilated ; difficult respiration ; muscular 
weakness; prostration; fainting; sometimes convulsions; lastly 
death either from asphyxia or occasionally from syncope. Con- 
sciousness remains, more or less clear, till death. 

Treatment.— Emetics, pump, stimulants, hot bottles, friction, sina- 
pisms to the heart. Tinct digitalis 20 to 30 ms., strychnine up to iV 
gr. and atropine gr. may be used. Adrenaline or strophanthin in- 
travenously. Artihcial respiration often saves life. 

Physiological antagonists. — Digitalis, strychnine, atropine, am- 
monia, ether and alcohol. 

Benzaconine.— It is bitter and less toxic and does not cause ting- 
ling It slows the heart-beat, the ventricles contracting once for 
every two or three auricular contractions. It interferes with the 
motor nerves and does not paralyse the sensory nerves. 

Aconine. though bitter, does not cause numbness or salivation. It 
strengthens the ventricular systole and opposes inco-ordination of 
the heart-beat caused by aconitine. In large doses it depresses res- 
piration and paralyses motor nerve-endings like curara. 

Therapeutics 

ExternaJly . — Aconite in the form of a liniment is applied 
for the relief of pain in neuralgia, sciatica, muscular rheu- 
matism and inflammatory joint affections. The addition of 
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chloroform increases the efficacy, as it facilitates absorption. 
For this reason, Ohloroformum Aconiti, B.P.C. or the A.B.C, 
liniment are more effective than the B.P. preparation. 

Internally , — Aconite is not so largely used now in fevers 
as formerly. Careful observations by Mackenzie and Price 
failed to elicit any slowing of the rate of the heart with 
aconite and it is rarely used in the treatment of fevers. 
Nowadays its use is confined chiefly to inflammatory fevers, 
such as pleurisy, peritonitis, tonsillitis, sore throat, etc It 
should be given in small doses (1 or 2 ms. of the tincture) 
rather frequently until there is a fall of temperature, sweat- 
ing and relief of the symptoms. It should never be given 
in continued fevers, such as typhoid. 

Class B : Drugs acting on the Vessels 


The arteries are elastic nervo-muscular tubes, whose calibre con- 
®1^5^^1y changes owing to a variety of influences, which are transmit- 
ted by the vaso-constrictor and vaso-dilator nerves, from the vaso- 
motor centre located in the medulla, and certain subsidiary vaso- 
motor centres in the spinal cord. The arterial muscles are kept in a 
constant state of contraction or tone, which enables them to coun- 
teract the pressure of the fluid within. This tone is chiefly due to 
continuous reception of subminimal impulses from the vaso-con- 
strictor centre. The vaso-dilators differ from the constrictors in that 
activity, and that they produce dilatation by 
mhibiting the contractile impulses, the arteries having no dilator 
muscles. Both the constrictors and dilators belong to the autonomic 
^ sets are stimulated the constrictor effect 
^ stimulation is prolonged, the constrictors 

dilatation ^ exhaustion, so that eventually there is 

y^so-inotor system may be influenced by drugs acting upon 
afflrPnf • centre to the nerve-endings, and also reflelly W 

if sl^^nhT centre from other parts of the body. 

howeprthat some of the arteries- the coronary, 
pulmonary and cerebral— have no vaso-constrictor nerves. But the 

cir^^^ation is most essential, as on 
tnis depends the activity of the heart. 

prcssure to which the walls of 
the arteries are subjected The rise and fall of the blood-pressure 
dpcn the activity of the vaso-constrictor and vaso-dilator 
Besides the afferent influences affecting the 
are circumstances which greatly modify it. They 

^ (2) the total quantity o? 

visoMityoteblSd!''''’ peripheral resistance; and (4) the 

arte^r^olM^^raTinfrlL^- (1) general constriction of the 

and ® (3) increased volume of 

pre|nVef of the blood. The 

« sresT, 
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Cap illaries. —Siiioe the normal exchanp^es between the blood and 
the tissues take place through the capillary walls, maintenance of 
efficient capillary flow is an important function of the circulatory 
organs. The arterioles being actively contractile act as flood-gates 
and regulate the amount of blood passing through any given set of 
capillaries. The capillaiies themselves are capable of contraction 
and dilatation and are controlled by chemical and nervous stimuli 
and though controlled by sympathetic are not affected by adrenaline 
beyond a certain distance from the arterioles. Pituitary is supposed 
to contain a hormone which maintains the normal tone of the capil- 
laries Histamine, arsenic and antimony dilate the capillaries. Dil^a- 
tion of the capillaiies of the splanchnic area is also the cause of 
fall of blood-pressure in surgical shock. 

Carotid Sinus. —This is the name given to the specially innervated 
part of the vessels and tissues in the neighbourhood of the bifurca- 
tion of the common carotid into its branches and the carotid body, 
which IS related to the carotid sinus. Recent studies by different 
observers have elucidated its importance in the regulation of circula- 
tion and respiration. It has been pointed out by Heymans that the 
regulation of blood-pressure through adrenaline secretion is con- 
trolled reflexly by the sinus nerves which normally exert a tonic 
inhibitory influence on the vaso-motor centre. He has further shown 
that neither the adrenal glands nor the centres controlling them are 
acted on directly by the level of the blood-pressure Stimulation of 
the sinus electrically or by stretching its walls by pressure from 
within provokes a combined reflex of cardiac inhibition and fall of 
blood pressure just in the same way that follows the stimulation of 
the central end of the vagus. A rise of pressure in the sinus inhibits 
and a fall of pressure in the sinus stimulates adrenaline secretion. 
During rest the sinus nerves exert a tonic inhibitory influence over 
adrenal activity. 

A. Drugs which raise the blood-pressure 

1. Acting hy stimulating the vaso-moto'i centre —All drugs which 
stimulate the central nervous system also stimulate the vaso-motor 
centre in the medulla. They cause a rise of blood-pressure by con- 
stricting the vessels of the splanchnic area. It is possible that these 
drugs increase the output of adrenaline. The drugs belonging to 
this group are strychnine, caffeine, digitalis, camphor, atropine, 
cocaine, etc. Alcohol given in concentrated solution stimulates the 
vaso-motor centre reflexly and causes a rise of blood-presure After 
absorption the peripheral vessels dilate and there is a fall of pres- 
sure. Excess of CO 2 in the blood, as happens in asphyxia, also 
stimulates the centre. The centre may be reflexly stimulated by 
counter-irritants, which cause stimulation of the sensory nerves and 
vaso-constriction. 

2. Acting on the vaso-motor ner oe- endings . normal tone of 
the vessels depends upon the activity of the adrenal glands, and 
removal or disease of these glands is followed by fall of pressure. 
Adrenaline, epliedrine and ergotoxine (in small doses) cause powerful 
vaso-consti’iction and a rise of pressure by acting on the sympathetic 
nerve-endings. Ergotoxine however causes subsequent depression 
and paralysis of the augmentor nerve-endings of the sympathetic and 
causes a fall of pressure 

3. Acting on the These when administered either by the 

mouth, or as injection, cause vaso-constriction by acting on the 
muscles of the vessels. They are digitalis, posterior pituitary ex- 
tract, barium and veratnne Digitalis however causes vaso-constric- 
tion in doses toxic to the heart, and its therapeutic administration is 
not followed by any such action. 

4. By increasing the volume of blood.— Duving collapse and shock 
specially from haemorrhage the pressure diminishes which can be 



286 FHAEMACOLOGY AND THEEAPEUTIOS 

raised by (a) transfimon of blood; and (b) injection of normal saline. 
Bat since saline infusion has a tendency to diffuse into the tissues, the 
excess of fluid is readily excreted by the kidneys. A more permanent 
increase of blood volume is obtained by adding some colloid in the 
transfused fluid, as injection of gum saline (see page 85). 

B. Drugs or measures "which lower the blood-pressure 

1. Acting by depressing the vaso-motor centre —Alcohol chloral 
hydrate, ether, chloroform and narcotics depress the vaso-motor 
centre and cause a fall of pressure. They cause the vessels of the 
skin to dilate with consequent loss of heat. Coal tar antipyretics 
also produce the same effect. Suigical shock which occurs imme- 
diately after an injury is followed by a fall of blood-pressure which 
has been attributed to exhaustion of the vaso-motor centre which 
does not respond to normal afferent stimulation. 

2. Acting on the arterial muscle.— These drugs when used sub- 
cutaneously, or taken by the mouth, or some of them when inhaled, 
dilate arterioles and cause a fall of pressure. Certain products of 
metabolism also cause vaso-dilatation, as happens with slight increase 
of acidity of blood. Drugs belonging to this group are amyl nitrite 
and nitrites, organic nitrates, acetyl-choline, theobromine. 

S. Acting by diminishing the volume of blood. — This may be done 
by bleeding, venesection or by application of leeches. The volume 
of circulating blood may be reduced by diminishing the plasma. 
Purgatives and diaphoretics by withdrawal of fluids from the body 
reduce plasma volume. 

4. Acting by causing capillary paralysis.— Histeimine has a special 
toxic effect on the capillaries which are dilated causing a fall of 
pressure although the arterioles are constricted. By producing ab- 
normal permeability of the capillaries it helps plasma to pass from 
blood to the tissues. Arsenic and antimony in poisonous doses 
possess a specific action on the capillaries and cause dilatation of the 
capillaries of the mucosa of the alimentary canal. Secondary shock 
also causes a fall of blood-pressure and is supposed to be due to the 
production by the tissues of some substance having action similar to 
histamine. 

C. Drugs or measures acting locally on the vessels 

1 Local vascular stimulants.^ or remedies which dilate arterioles 
when locally applied to the skin. They are alcohol, iodine, ammonia, 
tartar emetic, arsenious acid, camphor, oantharidin, capsicum, phenol, 
creosotej croton oil, chloroform, ether, mustard, volatile oils, hot 
applications, etc 

2. Local astringents., haemostatics or styj^ics are drugs which con- 
strict the vessels when locally applied. They also cause shrinkage 
of the mucous surface. Those acting by contracting the muscular 
fibres are atonalme, cold from any means, as evaporation of ether, 
ethyl chloride, or by application of ice. Vegetable astringents, alum, 
silver, lead, iron, etc., act by coagulating the proteins in the tissues 
surrounding the vessels; they have no action on the muscular coat 
of the vessel walls. Snake venom (RusselPs viper) coagulates the 
blood and stops bleeding when locally applied. 

bince local astringents are precipitated by proteins they cannot 
be absorbed nor can they exist in the blood and tissues in an effec- 
tive form. It therefore stands to reason that these drugs cannot 
have any remote action and cannot stop bleeding when used inter- 
nal^ except from the part where it directly comes in contact. 

.^®®^ostatics are drugs which when given internally by 
the mym of by injection stop internal hemorrhage by helping 
coagulation of the blood. These are used mostly in hemophilia, 
hemoptysis and other forms of internal hemorrhages. They are 
calmum, congo red, hemostatic serum, etc. 

Some drugs when used internally constrict the vessels after 
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absorption. They are chiefly adrenaline, posterior pituitary, digi- 
talis, ergot, strychnine, CO^, etc These are rarely used tor the 
purpose of stopping haemorrhage, except ergot and pituitary extract 
in cases of uterine haemorihage. 

V aso-constrictors are drugs which cause constriction of vessels 
either when administered by the mouth or when used locally. 

1. Drugs Raising the Blood-pressure 
y aso-constrictors 
A RENALINA 
Adrenaline. (Adrenal.) 

Syn.— Epinephrine ; Suprarenin ; Adnephrine. 

Source.— It is l-a-S : 4-dihydroxyphenyl-;8-methylamino-ethanoL 
An active principle of the suprarenal gland. Obtained from an acid 
extract of the glands of certain mammals, or by synthesis. 

Characters — A colourless or pale buff-coloured, sphsero-crystallme 
powder. Sparingly soluble in water ; insoluble m alcohol (90 p.c.), 
and m ether. Soluble in aqueous solutions of mineral acids, and of 
sodium and potassium hydroxides. Not stable in neutral or alkaline 
solution, which becomes red on exposure to air. Natural adrenaline 
is Isevorotatory. 

B.P. Dose.—^^iy to gr. or 0.0001 to 0.0005 grm. 

Official Preparation 

1. Liquor Adrenalinae Hydrochloridi. Syn,-- Epinephrine Hydro-- 
chloride Solution, — 1 in 1000. To be kept in amber-coloured glass 
bottles. B P. Dose.— 2 to 8 ms. or 0.12 to 0.5 mil subcutaneously. 

Non-official Preparations 

1. Unguentum Adrenalinae et Cocainae, B.P C —Adrenaline 0 1 grm , boric 
acid 0 2 grm , cocaine hydrochlor. 1 0 gim , distilled water 3 mil ; lanoline 60 
grm , white soft paraffin 45.7 grm. 

2 Nebula Adrenalines Aromatica, B P C Syn —Adrenaline Inhalant —Adrena- 
line 83/4 grs , absolute alcohol 21/2 oz , encalyptoll oz ^ oil of gaultherial92ms., 
hydrochloric acid qs to dissolve adrenaline, castoi oil 10 oz , arachis oil to 
20 oz. A soothing and astringent application to the nasal mucous membrane. 
To be used with an atomiser, 

3 Nebula Adrenalines et Cocaines, B P C —Adrenaline chloride solution 4 oz„ 
cocaine hydrochloride 87V2 grs , chlorbutol 35 grs„ sodium chloride 63 grs , 
water to 20 oz. A sedative and haemostatic. 

4. Suppositorium Adrenalines —Contains adrenaline Veo gr. in each. Those 
with cocaine contain V* gr of cocaine in addition to above. 

Pharmacology 

The main action of adrenaline is stimulation of the sym- 
pathetic nerve-endings, both motor and inhibitory, except 
those of the sweat glands. It therefore produces effects on 
all the organs of the body. 

Applied locally to mucous surface adrenaline causes 
blanching by powerfully constricting the capillaries of the 
part due to stimulation of the vaso-constrictor nerve-endings 
of the arterioles at the site of application. G-iven by the 
mouth it has no systemic effect, possibly by constricting 
the arteries it prevents its own absorption. The slow absorp- 
tion helps the destruction of the drug in the stomach before 
it reaches the circulation. Although it is rapidly destroyed 
some hold that if retained in the mouth it is sufficiently 
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absorbed by the sublingual tissues to produce its systemic 
effects, chiefly rise of blood-pressure and dilatation of the 
bronchial muscles. This however is doubtful. 



Fig. 9.— AniBsthetised Dog. Vagi intact. 

Action of Adrenaline on Respiration and Blood-pressure. At point of arrow 
0.5 c.c. of 1 in 100,000 solution of adrenaline was introduced into the femoral 
vein. Note the sudden rise of blood-pressure. Respiration is inhibited at 
first (adrenaline apnoea) and gradually returns to normal. This effect is reflex 
from rise of blood-pressure and not to respiratory depression. 

Heart and circulation. — Injected intravenously it causes 
a rise of arterial blood-pressure. The pressure rises sharp- 
ly and as it reaches the maximum the heartbeats are streng- 
thened and slowed. If the vagi are intact, as in normal animal, 
the rise is much less marked and is accompanied by definite 
slowing of the heart. Since the drug is quickly destroyed in 
the tissues, by the enzyme amine oxidase, the pressure is not 
sustained and returns to normal quickly. If a second injection 
is given when the pressure is already high it sometimes causes 
a fall instead of the usual rise. If the sympathetic myoneu- 
ral junction is paralysed by the previous use of ergotoxine 
an injection of adrenaline causes a distinct fall of pressure 
(see Ergotoxine). The rise of pressure is due to constriction 
of arterioles from the direct action of the drug on the myo- 
neural junctions in the muscular coat of the vessel walls and 
cardiac stimulation. The constriction is most marked in 
the smaller vessels, although the larger vessels and even the 
veins participate. The intensity of action depends upon 
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the relative preponderance of the sympathetic innervation 
and in the intact animal the main constrictor effect falls on 
the richly supplied splanchnic area, the skin and the kidneys 
and the minimum on the pulmonary and cerebral vessels. 
The coronary vessels are usually dilated, but very small 
concentrations cause contraction and diminish the flow of 
blood to the heart. 

The heart is accelerated at first, then becomes slow, and 
finally becomes accelerated again. The quickening is the 
result of stimulation of the sympathetic endings in the heart 
muscle and is accompanied by more powerful contraction and 
complete emptying of the cavities. The slowing is due to 
excitation of the cardio-inhibitory centre in the medulla, 
and is due to stimulation of the centre by increased blood- 
pressure. As the coronary vessels are not constricted, 
rather dilated, the heart muscle gets more nutrition and the 
tone is improved, while its oxygen metabolism is also in- 
creased in proportion to its activity and rate. It has how- 
ever the drawback of favouring the occurrence of fibrilla- 
tion, specially when used before chloroform angesthesia. 
In fact toxic doses produce auricular and ventricular fibrilla- 
tion. 
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Fig— 10 Record of the movements of an isolated Rabbit’s Heait during 
peifusion, showing effect of Adienaline Note the great acceleration and in- 
creased force of beat 

ye. — Solution of adrenaline dropped into the eye causes 
the conjunctiva to become pale and shrunken, the eyelids 
retracted, and makes the eyeball appear more prominent. 
Given intravenously it causes dilatation of the pupil by 
stimulation of the sympathetic nerve- endings. 

Respiration. — During the height of blood-pressure follow- 

19 



290 


PHAEMAOOLOGY AND THERAPEUTICS 


ing an injection, the movements often cease or become shal- 
low. This adrenaline apncea (see fig. 9.) is a reflex effect 
caused by the rise of blood-pressure which stimulates the 
afferent nerve-endings in the aorta and in the sinus caroticus 
and is not produced after cutting of the vagi or denervation 
of the sinus caroticus. In small quantities used hypoder- 
mically it causes increased depth of respiration. Injected 
subcutaneously it causes relaxation of the bronchial muscles 
by stimulation of the broncho-dilator (sympathetic) nerve- 

endings. . . ^ T . . 

Alimentary canal and liver. — Secretion of saliva is in- 
creased and corresponds in character with that due to 
stimulation of the cervical sympathetic. After an intra- 
venous injection adrenaline stimulates the ends of the 
splanchnics (sympathetic nerves to the alimentary canal) 
and lessens peristalsis of the stomach and intestine, but 
increases the contractions of the pyloric, ileoc^ecal and 
internal anal sphincters which receive the augmentor fibres 
from the sympathetic. The movements of the gall-bladder 
are inhibited but those of the bile-duct are stimulated. 
Glycogenic function of the liver is disturbed causing un- 
usual hydrolysis of glycogen with an excess of sugar in the 
blood and tissues, and if this exceeds the renal threshold 
will give rise to glycosuria. 

Uterus.— Adrenaline causes contraction of the uterine 
vessels and of the uterus itself when pregnant. The effect 
however varies with the different species of animals and in 
the same species, whether pregnant or virgin. It usually 
relaxes the non-pregnant uterus of cat, but causes contrac- 
tion during pregnancy. Surviving human uterus is stimu- 
lated whether pregnant or not (Lieb, 1915). It relaxes the 
force of contractions of the human pregnant uterus specially 
during labour. Clinically, a hypodermic injection of 0.5 c.c. 
of the liquor rarely causes any contraction, and abortion 
rarely follows when used for the relief of asthma in pregnant 
women. 

Metabolism. — 1.5 c.c. of 1 in 1000 solution given sub- 
cutaneously raises the basal metabolism by 20 p.c. in man. 

Urine and sweat,— The vessels of the kidneys are con- 
tracted even in doses too small to influence the general 
blood-pressure. The secretion of urine is at first diminished 
but with the rise of pressure and subsequent relaxation of 
the renal vessels there is profuse diuresis, which continues 
for a little while even after the fall of the pressure. Urine 
often contains sugar due to an excess of sugar in the blood, 
i.e it is antagonistic to insulin. Sweat glands though sup- 
plied by the sympathetic are not affected by it as the fibres 
are cholinergic (see page 222). 

Toxic action.— (a) Major symptoms z— Acute dilatation of the 
heart with pulmonary oedema, ventricular fibrillation and death. 
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These usually follow intravenous injection if the heait is already 
weak and diseased. 

(b) Minor symptoms These follow hypodermic use in susceptible 
persons. Palpitation, tachycardia, dyspnoea, rapid pulse, rise ot 
blood-pressure, musculai tremors, nausea, vomiting, vertigo and cold 
sweats. 


Therapeutics of Adrenaluse 

The chief use of adrenaline is as a local haemostatic, and 
intravenously as a circulatory stimulant in collapse and 
shock. Its action being of very short duration, it is suitable 
only in emergency practice, and is not employed in ordinary 
conditions of failure of compensation. It may be added to 
saline infusion where there is considerable loss of fluid, 
as in the treatment of cholera. In sudden stoppage of the 
heart in healthy persons, as for instance, in drowning and 
carbon monoxide poisoning, adrenaline injected directly 
into the heart may induce the heart to recommence beating, 
specially when accompanied with cardiac massage and arti- 
ficial respiration. The intra-cardial injection should be given 
directly into the right ventricle, with a long flne needle, 
through the 4th intercostal space close to the sternum. 

One of the effects of sympathetic stimulation is an im- 
provement in conduction in the bundle of His ; and beneficial 
results have been recorded in cases of complete heart-block 
in 5 to to ms. doses given subcutaneously. It lessens the 
Adams-Stokes attacks and is worth a trial. Since chloroform 
increases the output of adrenaline, it should not be used in 
cardiac failure associated with chloroform ansesthesia as it 
may precipitate fibrillation of the heart. 

It has been employed with success as a local haemostatic 
to all kinds of bleeding surfaces, as in epistaxis, bleeding 
gums, piles, metrorrhagia, etc., and on account of its pro- 
perty of constricting the arterioles it is often combined with 
cocaine or eucaine in eye lotions and nasal sprays. The 
prolonged use of adrenaline moreover as an eye lotion is apt 
to set up troublesome chemosis of the conjunctiva and 
lachrymation. As an internal hemostatic it is useless. 

It is often combined with cocaine and other local anes- 
thetics to prolong the effect of the latter, and at the same 
time to reduce the chance of bleeding and toxicity by retard- 
ing absorption. The usual concentration necessary is ^ to 1 
.minim of the liquor in 20 minims of the solution (see page 260). 
Some patients suffer from palpitation, tremors, rapid pulse, 
etc , which however soon pass off and are due to idiosyncrasy. 
Moreover it has the drawback of producing local gangrene. 

There is no satisfactory evidence that adrenaline is 
absorbed by the alimentary tract. This limits its use for 
oral administration to oesophageal spasm, gastrostaxis and 
vomiting, when it acts locally on the appropriate sympa- 
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thetic endings. It is also given to stop hiccough. Its use 
has been suggested in exophthalmic goitre, but the results 
obtained so far have not been very satisfactory. 

As it relaxes the bronchioles it is especially valuable in 
spasmodic asthma when given hypodermically in J to 1 c c. 
doses of the liquor. It is also used in urticaria, angioneurotic 
oedema, anaphylactic shock, hypoglycmmia following^ the 
use of insulin, and to prevent the occurrence of nitritoid 
reaction which may appear after the use of salvarsan and 
its derivatives. 

Caution.—!. It should not be used at all, or used with 
caution in arterio-sclerosis where there is risk of sudden 
rise of blood-pressure. 

2. In pulmonary or cerebral hemorrhage there is risk of 
increasing the hemorrhage. 

3. In pulmonary edema there is risk of increasing the 
oedema. 

ode of administration. — (a) By month . — For local action 
in the mouth and stomach. It appears to be rapidly de- 
stroyed before it can enter the general circulation. Some- 
times sublingual administration is resorted to for the pro- 
duction of systemic effects. 

(6) Suhctdaneonsly, when there may be a slight rise in 
blood-pressure, but a marked effect on the contracted bronchi; 
but owing to intense local vaso-constriction, it is very spar- 
ingly absorbed and a very small dose may not produce any 
systemic effect. Sometimes severe palpitation and muscular 
tremor may follow its use. 

(c) Intramuscularly f causes rise in arterial pressure and 
relaxation of the bronchi. 

(d) Intravenously i causes immediate and marked rise in 
arterial pressure. The best method in collapse and shock. 
The intravenous dose should be about ^th of the hypo- 
dermic dose and should be given very slowly and freely 
diluted. 

(e) Intracardially, in sudden failure of the heart (4:-10 ms). 

EP E EVAE Y C EO I E 

Ephedrine Hydrochloride. (Ephed. Hydrochlor.) 

Source.— The hydrochloride of an alkaloid, ephedrine, obtained 
from Ephedra simea, Ephedra eqinsetina^ and other species of ephedra. 




Ephedrine 
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Characters.— Colourless crystals; odourless. in water and 

alcohol (90 p.o.). Aqueous solution neutral to litmus. 

B.P. Dose. — i to l}j grs. oi 0.016 to 0.1 grm. 

Non-ofmcial Preparations 

1 . Elixir Ephedrinae Hydro chloridi, B P C —Contains gi\ ephediine hydio- 
chloiide in each di. Dose to 2 di oi2to8mils 

2 Nebula Adrenalinse et Ephedriuse, B.P C —Solution of adrenaline hydro- 
chloride, 2‘/2 oz , ephedrme hydiochloiide 200 gis , glycerin of phenol, 200 ms , 
cinnamon watei’, q s 20 oz 

3 Tmctura Ephedra —Contains ephediine and pseudo-ephednne Va gi. 
in 60 ms. Dose -30 to 60 ms or 2 to 4 mils 

Pharmacology 

Ephedrine is plienyl-methyl-amino-propynol, which is 
closely related to adrenaline and tyramine Its action resem- 
bles adrenaline, the effects being produced from stimulation 
of sympathetic nerve-endings. In large doses it has various 
other effects, which have been ascribed to an indiscriminate 
stimulation of smooth muscle and to stimulation of auto- 
nomic nerve ganglia 

It is not absorbed by the unbroken skin, but is absorbed 
from mucous surfaces, stomach and rectum. The absorption 
however is slow and the effects last longer than adrenaline. 
It is a more stable compound, due to the fact that ephedrine 
is immune to enzyme amine oxidase, which normally des- 
troys adrenaline, and its solution can be sterilised by boiling. 

Just as eserine acts by inhibiting the action of choline- 
esterase and prolongs the action of acetyl-choline, ephedrine 
increases the action of adi'enaline in much the same way by 
inhibiting the action of amine oxidase * 

Eye. — A solution of ephedrine dropped into the eye causes 
slight mydriasis without affecting accommodation or increas- 
ing the intra-ocular tension, and producing little effect on 
the conjunctival vessels. All these effects are due to stimu- 
lation of the sympathetic myoneural junction, ^nd are eli- 
cited by 1 to 5 p.c. solution. 

Heart and circulation. — Administered by the mouth or 
hypodermically it stimulates the myoneural junctions of the 
sympathetic in the heart and the vaso-constrictors, but less 
powerfully than adrenaline, causing acceleration of the 
heart and rise of blood-pressure, which is more prolonged. 
The rate however becomes slow with the rise of pressure. 
The heart muscles are directly depressed but is not marked in 
ordinary doses, being overcome by the accelerator effect. 
In large doses the depression is marked. The rise of blood- 
pressure is not proportional to the dose and becomes less 
with successive doses, and eventually falls, possibly due to 
depression of the cardiac muscle (Chen). 


Gaddum, JBfzUsh Medical Jowmal, April, 2 1938 
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Pseudo-Gphedrino lias action similar to ophcdrine but 
weaker, it is however a direct stimulant to the heart. 



Fig. 11.— Dog 4 kilo. 0,75 c.c. of 0.3 p.c Ephedrine Hydrochloride. Showing 
the effect of Ephedrine on Blood-pressure. Note the prolonged effect. Com- 
pare fig. 12 showing effect of adrenaline and ephedrine in contrast. 

It increases the red cells and leucocytes due possibly to 
extrusion into the circulation of erythrocytes, leucocytes 
and platelets from the storage and haemopoietic centres in- 
cluding the bone marrow.* 
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Fig. 12.— Anaesthetized cat. A, adrenaline ; E, ephedrine. Showing effects 
of adrenaline and ephedrine on blood-pressure in contrast. 

Respiration.— It stimulates the respiratory centre, and 
relaxes the bronchial muscles specially when constricted as 
in asthma, or after physostigmine. This effect is due to its 
action on the broncho-dilator (sympathetic). 

It stimulates the central nervous system and large doses 
produce insomnia, tremors and anxiety reflex specially in 
women. It does not reduce the secretions, and some obser- 
vers claim that it stimulates the intestinal muscles which are 
depressed by adrenaline, while others report that its effect 

* Simpson and Gadness ; Journal of Pharmacolog 2 jy 1936. 
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on the gut muscle is the same as adrenaline. The uterus 
contracts in all animals, but is less sensitive to this drug 
than adrenaline. 


Therapeutics 

Ephedrine is used in the same conditions where adrena- 
line is indicated. In bronchial asthma it gives relief within 
20 to 30 minutes when administered by the mouth in J to J gr. 
doses, and given two to three times a day it will keep away 
the attacks. It is not so potent as adrenaline in severe 
attacks, and very soon toleration is induced, and a larger dose 



Fig 13 —Record of the movements of Isolated Rabbit’s Heart perfused with 
Locke’s solution showing effect of Ephedime At the point of arrow a small 
dose of ephedime was administeied Note depiessionofthe heart with weak- 
ening of contraction. 

is required to produce the same result. Some patients com- 
plain of severe sweating and sleeplessness, while others 
show no effect after a single dose of ^ gr. It relieves 
whooping cough, specially during the second stage, when 
given in ^ to gr. doses twice a day to children 1 year old. 

It is used in anaphylactic shock, hay fever, urticaria and 
in angio-neurotic oedema, and as an addition to local anes- 
thetics in place of adrenaline. It counteracts the collapse 
which follows the use of spinal anesthesia. In hay fever it 
acts both when given by the mouth and as a nasal spray (3 
to 5 p.c.), when it causes shrinkage of the engorged mucous 
membrane. This effect has been found useful in the treat- 
ment of cold and has been utilised in nasal surgery. 

Because it stimulates the respiratory centre it is used in 
narcotic poisoning, and is superior to caffeine, strychnine, 
and even carbon dioxide (Chen). 

It is also useful in yasthenia gravis when | gr. daily 
causes progressive increase in strength by the retention of 
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creatine in the muscle; and lessens the tremor and weakness 
in post-encephalitic parkinsonism. 

Because of its stimulating effect on the central nervous 
system it may be used to prevent pathological sleep in 
narcolepsy, a condition characterised by drowsiness when 
inactive. 

By improving the tone of the sphincter of the bladder it 
improves nocturnal incontinence of urine in children when 
given in ^ gr. doses at bed-time to a child 10 to 12 years old. 

Its use has been recommended in complete heart-block 
and Gilchrist* used it in ^ gr. doses in this condition with 
Stokes- Adams’ syndrome three times a day. It relieves nerve 
pain in leprosy better than injections of adrenaline. 

As it contains some pseudo-ephedrine, the tincture is 
used as a stimulant to the heart in pneumonia, asthenic 
conditions, low blood-pressure, etc. 

Toxic symptoms,— Large doses cause tachycardia, tre- 
mors, vertigo, palpitation, sweating, nausea and irritation of 
the bladder with difficulty ip passing urine and faeces. They 
are associated with high blood-pressure and disappear when 
it returns to normal. The chief danger is cardiac depression 
and it should not be used in cardiac asthma, when the heart 
is damaged, and in acute circulatory collapse 

Some patients are specially sensitive to ephedrine and 
even a small single dose gr.) given for the relief of asthma 
or’ urticaria produces symptoms of collapse, perspiration, 
tremor, palpitation, etc. It causes euphoria in some people. 

EPHETONIN (N'ot official). Syn,— 'Synthetic Ephedrine . — A hydro- 
chloride of phenylmethylaminopropanoL Closely related to ephedrine 
and has properties similar to ephedrine or adrenaline. Given orally 
in the same conditions where adrenaline is indicated. Supplied in 
tablets of I gr, each and in ampoules for hypodermic injection. 

EN E IN 

(Not official) 

Benzedrine or ;8-phenylisopropylamine is chemically allied to 
adrenaline and ephedrine. Occurs in colourless liquid which vola- 
tilises readily in ordinary temperatures. When exposed to air it 
absorbs carbon dioxide and forms a carbonate which also readily 
volatilises. 


Pharmacology ard Therapeutics 
Its action resembles adrenaline or ephedrine and is a stimulant to 
sympathetic system. It raises the blood pressure without any 
effect on the pressure of spinal fluid, paralyses intestinal activity, and 
powerfully^ stimulates the higher portions of the central nervous 
system giving rise to increased energy and capacity for work, and 
'^^“"6eing. It mav cause pronounced psvchological 
effects which are characterised by increased confidence and initiative, 
e^e m making decisions, and inclination to talk more than usual, 
there may be restlessness wl^lch may be pleasant or unpleasant, 
th^spleen^ white cells due possibly to contraction of 

* BriHak Medical Journal^ April 7, 1934. 
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When inhaled it causes local vaso-constnction and is used in hay 
fever, acute coryza, and in all catarrhal conditions of the respiratory 
system. For this purpose it is available in the form of inhaler, which 
consists of benzedrine 0.325 p:rm. with oil of lavender and menthol. 

In the form of tablets to .] gr. or 10 to 30 mg.), Benzedrine 
Sulphate is administered internally, and its use has been recom- 
mended in shock, fatigue, nervous exhaustion, and spasm of the in- 
voluntary muscles, as asthma, colic, pyloric spasm, etc It is of value 
in post-encephalitic parkinsonism specially when drowsiness and 
lack of energy predominate, and is more effective when combined 
with scopolamine or stramonium. 

It is largely used in mental disorders, for preventing narcoleptic 
attacks, and in various forms of psychoneuroses to prevent fatigue. 

As it increases the secretion of hydrochloric acid and pepsin it may 
be of value in differentiating functional from organic achlorhydria. 

Untoward symptoms.—These may be physical or psychological. 
Difficulty in passing urine and faeces, loss ot weight, skin rash, rise 
and sometimes paradoxical fall of pressure, and transient heart-block.* 

Contra-indications.— Hypertension, coronary artery disease, maniac 
excitement. 

2. Drugs Lowering the Blood-pressure 

Vaso-dilators 

Vaso-dilators are drugs which dilate the arterioles and lower the 
blood-pressure; they act in the following ways 

1. Depressing the vaso-motor cenifre.— Narcotics, chloroform and 
ether anaesthesia. 

2. Depressing the sympathetic nerve ce^Zs.—Nicotine, codeine, 
apocodeme. 

3. Depressing the plain muscles of the vessels.— acetyl 
choline, theobromine. 

4. Paralysing the capillaries.— Ristamine^ arsenic in poisonous 
doses. 

5. Depressing the vaso-motor nerve-endings. — Ergotoxine in large 
doses. 

A YLIS NITRIS 

Amyl Nitrite. (Amyl. Nitris) 

Source.— Prepared by the esterification with nitrous acid of the 
fraction of fusel oil (which distils between 128“ and 132“). Contains 
not less than 90 p.c. of nitrites, calculated as CgHi^OaN. Consists 
chiefly of the nitrites of t 60 -butylcarbinol, and ^ec.-butylcarbinol, 
with other nitrites of the homologous series. 

Characters.— A clear, yellow liquid; odour, fragrant; taste, pun- 
gent and aromatic; sp. gr. 0*874 to 0*884; ” 06 ^ 2 / volatile. Solubility.— 
Soluble in alcohol (90 p.c ), insoluble in water. 

Dispensing hints —It should be kept in hermetically sealed bottles 
in a cool, dark place. Agitation or heat helps evaporation. 

B.P. Dose.— 2 to 5 ms. or 0*12 to 0*3 mil by inhalation. 

Pharmacology 

Externally. — Amyl nitrite is a direct local depressant to 
the sensory nerves, but the action is transitory. 

Internally. Blood.— It enters the blood readily through 
the lungs and stomach, and circulates as sodium nitrite. If 
absorbed in sufficient quantity, it converts the haemoglobin 
into methsemoglobin and another body — nitric oxide hsemo- 

* Davies, Bjitisk Medical Journal, Sepi 25, 1937. 
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globin — and renders the arterial and venous blood cbocolate- 
coloured, and thereby interferes with the oxidising property 
of the corpuscles. In ordinary doses the effect is slight and 
the met haemoglobin is soon deoxidised, but in toxic doses 
these changes are enough to cause death. The inhalation 
of oxygen soon reconverts methsemoglobin. 

Heart and blood-vessels. — Within a minute of inhala- 
tion, the face, head and neck become warm and flushed, the 
carotids and their branches throb, head feels full and tense, 
and the heart beats rapidly and violently, soon followed by 
headache, giddiness, rapid breathing and dilatation of the 
pupils. All these effects are due to dilatation of the vessels 
of the head and neck (blush area). But very soon the vessels 
of the whole body dilate with enormous fall of blood-pres- 
sure. The vaso-dilatation is due to direct action of the 
nitrite on the vessel walls and not to any effect on the vaso- 
motor centre. The blood-pressure does not fall if the nitrite 
is introduced into the cerebral circulation and prevented 
from reaching the peripheral vessels. On the other hand 
there is vaso-dilatation after ligature of the vessels to the 
brain, after destruction of the spinal cord, and when applied 
to excised organs or arterial segments. The dilatation is 
more marked in the splanchnic area and the extremities. 
The coronary, pulmonary and cerebral vessels also dilate, 
but the blood supply to the heart is reduced. 



Fig. 14— Dog. Respiration and Blood-pressure. 

At point of arrow amyl nitrite was given Py inhalation. Note fall of 
blood-pressure and stimulation of respiration which becomes quicker and 
deeper. ^ 

After inhalation there is at first slight slowing of the 
heart due to reflex vagus stimulation. Yery soon however 
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tlie rate quickens from depression of the vagal centre both 
directly and from fall of pressure. The heart muscle shows 
no important change, but the improved coronary circulation 
and lowered peripheral resistance may improve and relieve 
a weak heart. Large doses however depress the heart and 
make it weak and slow. 

Muscles —The activity of most of the involuntary mus- 
cles is depressed, but the effect on arterial muscles is most 
marked The muscles of the bronchioles, uterus and intes- 
tine also become relaxed. 

Lungs.— Eespiration is at first quickened by stimulation 
of the respiratory centre through diminished supply of blood 
to the brain as a result of the fall of blood-pressure. Later 
on it becomes laboured and difficult, and finally ceases alto- 
gether when the centre becomes asphyxiated. The bronchial 
muscles are relaxed. 

Nervous system. — When inhaled for a short time and in 
small quantities it has very little effect on the higher parts 
of the central nervous system. But the medullary centres 
may be slightly stimulated at the beginning reflexly from 
irritation of the sensory terminations of the nasal mucous 
membrane. But with the fall of blood pressure and con- 
sequent ansemia of the medulla the activity of the inhibi- 
tory centre for the heart is depressed and both the respira- 
tory and vasomotor centres are stimulated. Most of the 
nervous symptoms such as headache, giddiness, throbbing in 
the head, etc., are due to the dilatation of the arterioles and 
fall of blood-pressure. The function of the sensory and 
motor nerves is affected a few minutes before death. 

Eye. — There is a temporary blurring of the sight as a 
result of the dilatation of the retinal vessels, dilatation of 
the pupil and increase of intra-ocular tension. 

Temperature. — Under the influence of amyl nitrite the 
temperature falls both in health and fever, due to peripheral 
vascular dilatation, although the surface temperature may 
be increased from dilatation of the skin vessels. 

Excretion. — It escapes with the urine as nitrites and 
nitrates, but the quantity is less than what is absorbed, about 
60 to 70 p.c. disappearing in the body. Its diuretic action 
is uncertain and depends upon whether the renal vessels or 
those of the general circulation are relatively more dilated. 

Therapeutics 

Inhalation —The profession first learned the use of amyl 
nitrite in angina pectoris from Brunton, who, seeing that it 
dilated the arterioles, used it in this disease with startling 
effects Since anginal attacks may occur without a corres- 
ponding rise of blood-pressure its action is possibly due to 
relaxation of the coronary spasm. Five drops give speedy 
relief, especially if the disease is paroxysmal. It may even 
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afford relief to angina when there is no vaso-motor contrac- 
tion. In fact, it relieves, though temporarily, any cardiac 
pain of a paroxysmal nature, but .its action is of such fleet- 
ing nature as to render it useful only in emergency and 
should be followed during the interval of attacks by sodium 
nitrite or nitroglycerin. The pain of thoracic aneurism is 
often allayed by it. The “flushing’’ or “heat” which many 
women experience during the menopause may be controlled 
by this drug. It may arrest a fit of epilepsy if inhaled as 
soon as the aura is perceived. In migraine due to spasm of 
the blood-vessels of one side of the face, as indicated by the 
paleness of the affected side, inhalation of amyl nitrite gives 
relief. It has been found useful in syncope and fainting. 
Its use has been suggested in collapse of chloroform anaes- 
thesia, but since in this condition the heart is extremely 
depressed and the arterial pressure is considerably low, 
the use of amyl nitrite will lower the pressure still further 
which may be enough to stop the heart. 

On account of its action in lowering blood-pressure its 
use has been advocated in haemoptysis on the idea that it 
will help formation of clot at the point of injury, and in 
urgent cases we have often found it to give valuable results. 

It has been found efficacious in uncomplicated asthma, 
relieving dyspnoea within a short time. It also temporarily 
affords relief to cardiac dyspnoea by lowering the pressure 
of the systemic arteries. It may relieve the pain of dys- 
menorrhoea and relax uterine spasms. 

Caution. — It should be used with great caution in sensi- 
tive and nervous persons, who are powerfully affected by it. 
It should not be administered to persons suffering from 
aortic diseases, advanced degeneration of the cardiac muscle, 
those whose arteries are atheromatous, or to those who are 
emphysematous, plethoric or suffer from chronic bronchitis. 

Prescribing hi n ts. — Inhalation is the usual method. The 
drug may be poured on a handkerchief, or a glass capsule 
broken within its folds and inhaled. The glass capsules keep 
better in India. Patients may become habituated to its use, 
so that after a while it has to be inhaled several times 
before it will give relief. 

JLI U GliYCE YlilS T INIT ATIS 

(Liq. Glyc. Trinit.) 

Solution of Glyceryl Trinitrate 

^ . Syn.— Solution of Nitroglycerin ; Spiritus Glycerylis Nitratis : 
Liquor Trinitrini, 

Sonrce.~A solution of glyceryl trinitrate, in alcohol (90 p.o.) 
ooiflammg 1 p.c. w/v of C^HdNO,),, or gr. in 2 ms. 

clear, colourless liquid, neutral to litmus. Sp. gr. 

0*ooD to 0*841. 

B.P. Dose — i to 2 ms. or 0.03 to 0*12 mil. 
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Official Preparation 

1 . Tabella Glycerylis Trinitratis Syn.— Tahellce Trimtrtfit; ISiUo- 
qlycerin Tablets.— Esich contains 0.0005 grm. or gr. oi Glyceryl 
trinitrate. B.P. Dose.— 1 or 2 tablets. 

YTH ITYI.IS TET ANIT AS lEETES 

(Erythrityl. Tetranit. Dil.) 

Diluted Erythrityl Tetranitrate 

Syn. — Erythrol Tetranitrate (50 p.c.). 

Source —A mixture of approximately equal weights of erthrityl 
tetranitrate and lactose. Contains 47.5 to 52*5 p.c. of C 4 HsOi JN 4 . 

Characters —A white powder ; odourless ; tasteless, except for the 
slight sweet taste of lactose. Partially soluble in water, and in 
alcohol (90 p.c.). 

B.P. Dose. — I to 2 grs. (representing i to 1 gr. of pure erythrityl 
tetranitrate) or 0.03 to 0.12 grm. (representing 0.015 to 0.06 grm. 
of pure erythrityl tetranitrate). 

Pharmacology and Therapeutics 

Nitroglycerin is absorbed unaltered by the stomach, but 
on reaching the blood it is decomposed into glycerin, nitrites 
and nitrates. Its action is the same as that of amyl nitrite 
but the effects though not so prompt, are more lasting than 
those of amyl nitrite. Administered under the tongue its 
absorption is more rapid than when swallowed. In fact 
sublingual administration is adopted for prompt effect and 
in preference to amyl nitrite in the treatment of angina 
pectoris. Generally nitroglycerin is given in the intervals 
of attacks every four or six hours to prevent further attacks, 
and amyl nitrite is reserved for adiministration during the 
actual onset of the paroxysm. One of the drawbacks to the 
use of this drug is that it is apt to cause a severe throbbing 
headache. This may be avoided by breaking up each tablet 
into eight or more portions, and to take one of these portions 
every 15 or 20 minutes during the day. Since nitroglycerin 
is not wholly broken up in the system it has been suggested 
that the headache is due to the undecomposed molecule and 
not to the nitrite constituent. Patients rapidly become 
habituated to nitroglycerin. 

Although it has no direct action on the heart its use has 
been advocated in different forms of cardiac diseases, and 
the benefit which follows its use is indirect due to vascular 
dilatation which decreases the resistance against which the 
left side of the heart is working On the other hand its use 
is contra-indicated in advanced heart disease where the 
heart muscles are degenerated. Here the blood-pressure is 
already low and any further reduction of the pressure will 
not only lead to syncope from ansemia of the brain, but a 
low coronary pressure will also lessen the nutrition of the 
heart and still further weaken the muscle. 

It is largely used for the purpose of lowering super- 
natural blood-pressure, but the general experience of clini- 
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cians is that the drugs of this group often fail to produce 
any permanent lowering of pressure. 

It will often prevent sea-sickness, and if the treatment 
he commenced after sickness has already occurred, the 
patient may continue to vomit but the horrible feeling of 
nausea and depression disappear and the physiological effect 
of the drug does not occur. It must be given cautiously, 
and for administration to delicate persons or children the 
treatment should be commenced with a dose of or 

It is as a rule a perfectly safe drug and even children 
have taken large doses without ill effects. 

Erythrol tetranitrate has a more prolonged action than 
amyl nitrite or nitroglycerin, but it is more expensive. 

S II NIT IS 

Sodium Nitrite. (Sod. Nitris). NaN02 

Source.— May be obtained by reducing sodium nitrate with metal- 
lic lead. Contains not less than 95 p.c. of pure sodium nitrite. 

Characters.— Colourless, or slightly yellow, crystals, or a white, 
or slightly yellow granular powder. Taste, saline. Deliquescent. 
Soluble in I’o parts of water. 

B.P. Dose.— i to 2 grs. or 0*03 to 0*12 grm. 

PHASilACOLOGY AND THERAPEUTICS 

Sodium nitrite possesses properties similar to amyl nitrite 
and nitroglycerin, but it is slower in its action than the 
former and does not cause so much throbbing and headache 
as the latter. It is used in angina pectoris, aortic disease, 
and in the increased arterial tension which accompanies 
granular kidney. It has been used with success in hemi- 
crania, and in bronchial asthma. In the air it gradually 
oxidises to nitrate and loses its efficacy. Given during the 
digestive period, i.e. whUe there is free hydrochloric acid, it 
sets free nitrous acid, which is not only irritating to the 
stomach but may be partly oxidised and rendered inert 
before absorption. 

For asthma, it is given combined with hyoscyamus in 
doses of 1 to 3 grs. frequently repeated. 


GEODP YII 

DEUGS ACTING ON THE^EESPIEATOEY SYSTEM 
There is an intimate relation between the respiratory organs the 

circulation, the uervous system \nd the 
respiratory centre. A disturbance m any one of them at once reflects 
upon the respiratory mechanism. The chief function of respiration 
IS to supply oxygen to the tissues and to excrete CO„ and this^gen 
excretioa are proportional ’to the de^ of 
aotmty of the body. This gaseous exchange in the lungs Mid the 
tissues takes place according to the physical law of diffusion of 
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cases, t.e- the gas diffuses from a point of high tension to one of 
lower tension till equilibrium is established, when the diffusion 
becomes equal in both directions. Any failure ot respiration is 
accompanied by deprivation of oxygen and accumulation of CO,. 

The complex process involved in respiratory movements is con- 
trolled by the respiratory centre situated in the pons and upper part 
of the medulla at the level of the calamus scriptorius. Although 
sensitive to various reflex stimulation, the centre is autonomous. It 
is possible that there are two centres, one normally concerned is the 
inspiratory centre which co-ordinates the inspiratory muscles con- 
cerned m the respiratory movements; the expiration being purely 
passive, the centre tor expiration is not brought into activity except 
under special circumstances. The impulses ot both inspiration and 
expiration for the entire respiratory mechanism are distributed in a 
co-ordinated way to the lower motor centres in the cord, and in the 
case of nose and larynx to the motor centres of the vagus and facial. 

The vagus is the chief nerve of respiration, containing both 
sensory and motor fibres, and therefore plays a most important part 
in respiratory functions. The afferent filaments, which abundantly 
supply the wall of the air passages and probably the lungs, con- 
stantly transmit impressions to the centre and modify respiratory 
movements. Again, the muscles of the bronchi being supplied with 
the efferent fibres of the vagus, are constantly affected by various 
afferent impressions which may even aiise m the air tubes them- 
selves. Besides the vagus afferent nerves passing from the carotid 
sinus and aortic arch are actively concerned with the regulation of 
breathing. The afferent fibres from the laryngeal mucous membrane 
are concerned with the cough reflex which guard the respiratory 
passages against the entrance of foreign bodies. 

The respiration is also influenced by variations in the blood- 
pressure. A rise in the pressure in the resting animal depresses respira- 
tion while a fall stimulates breathing. This effect is reflex, the rise 
of pressure stimulating the sensory endings m the aortic arch (sup- 
plied by the sinus nerve, a branch of the glosso-pharyngeal). 

Apart from the nervous control, the centre is highly sensitive to 
the conditions of the gases m the body. If the blood becomes more 
venous, the centre is stimulated and the respiratory movements 
augmented both in rate and force. Conversely, if the blood is more 
oxygenated by free ventilation of the lungs, or the tension of CO, is 
diminished, the centre acts more feebly, or may fail to act giving rise 
to a condition known as apnoea. The centre therefore is stimulated 
when the COo tension ot plasma is increased. The CO, combines 
with water and forms carbonic acid, H,COb, which dissociates to 
yield H-ion thus increasing the hydrogen-ion concentration of the 
blood which stimulates the centre. Respiration therefore is very 
sensitive to the slightest change in the hydrogen-ion concentration 
of the blood and responds in such a way as to keep the reaction at 
its normal level. Similarly after exercise a large amount of carbon 
dioxide is discharged into the plasma increasing its hydrogen-ion 
concentration which stimulates the respiratory centre resulting in 
augmented breathing, by which the excess of CO, is removed and more 
oxygen is absorbed to supply the muscles. Just as increased tension 
of carbon dioxide stimulates the centre so a lack of oxygen, though 
it does not directly stimulate the centre, makes it more sensitive to 
CO,. If the deficiency of oxygen is not associated with increase of 
00, the increased breathing will only eliminate more CO, thus 
reducing the hydrogen- ion concentration of the blood (alkalosis). 
Lack of oxygen is known as anoxcemia^ and the symptoms develop 
as the supply of oxygen becomes deficient. . , .i 

Besides the above factors, breathing is also influenced by the 
higher centres ; by the sensory impulses from the body surface, e.g. 
painful and thermal stimuli ; during swallowing when the breathing 
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becomes inhibited by impulses coming from the glosso-pharyngeal 
nerves from the post pharyngeal walls; and during sleep, when the 
centre is depressed* 

Drugs stimulating the respiratory centre.— We have already seen 
that alteration in the composition of the air inhaled and excess of 
carbon dioxide affect the respiratory centre. Any cause which tends 
to diminish the oxygenation of the blood, e.g. haemorrhage, or defi- 
ciency of haemoglobin as in anaemia or when brought about by certain 
drugs, stimulates the centre and increases the respiratory movements. 
In the same way iron, arsenic and liver extract by increasing the 
haemoglobin of the red blood-cells improve respiratory distress. The 
centre may be stimulated by certain drugs, specially strychnine, am- 
monia, caffeine, atropine, ephedrine, carbon dioxide gas, lobeline, 
camphor and apomorphine. Substances which stimulate the central 
nervous system also stimulate the respiratory centre.^ Finally the 
centre may be stimulated reflexly through sensory stimulation, e,g. 
inspiration caused by application of cold to the body, inhalation of 
ammonia vapoui or smelling salts. 

Drugs depressing the respiratory centre.— The respiratory centre 
is more easily depressed than any of the other vital centres. In fact 
in most of the fatal diseases there is respiratory depression before 
death. Respiratory depressants make the centre less sensitive to 
carbon dioxide. Ansesthetics, hydrocyanic acid, aconite, gelsemium, 
etc , depress the centre. Morphine, heroin, chloral are powerful in 
this respect. The cough centre being closely related to the respira- 
tory centre, respiratory depressants also depress the cough centre 
and are used to check excessive coughing. 

The drugs acting on the Respiratory System are: — (a) Bespiratory 
stimulants ; (h) expectorants^ ov drugs which increase or liquefy the 
bronchial secretion and. help its expulsion ; (c) bronchial antispasmodtcs, 
or remedies which relieve respiratory spasms chiefly by relaxing the 
bronchial muscles; (d) respiratory sedatives^ which allay cough and 
reduce excessive secretion, e.g, opium and drugs of the belladonna 
group; and (e) pulmonary antiseptics., or remedies which when 
inhaled, or when used internally, during excretion, act as antiseptics. 

Class A: Carbon Dioxide, Oxygen 

CA NEI I XI XJ 

Carbon Dioxide. (Carbon. Diox ) 

Source. — May be obtained from niineral carbonates, or from the 
fermentation of sugars. For convenience it may be compressed in 
metal cylinders. 

Characters. — A heavy, colourless gas. One volume of gas dissolves 
in about 1.3 volumes of water at 25'’C. 

Non-official Prepakation 

1. Caxbon Dioxide Snow— It is obtained by sudden release of liquid carbon 
dioxide contained in cylinders under a pressure of about 50 atmospheies It 
has a temperature 01-80*^0 The solid snow is moulded into proper shape to 
suit the part which it is desired to ti eat. It is applied with slight pressure 
for from five to SIX seconds according to the effect desiied. A shoit applica- 
tion of a few seconds causes blanching followed by hypersemia, while pro- 
longed application acts as a caustic and destroys diseased cells 

Phaemacology and Therapeutics 

In the form of effervescent preparations OO2 is exten- 
sively nsed in medicine, and many mineral waters and aerated 
waters contain CO 5 gas. 
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Locally applied, the gas or its solution, acts as a mild 
irritant to the skin and mucous membrane, and if the appli- 
cation is prolonged it is followed by numbness and anses- 
thesia. This sensory irritation leads to reflex stimulation. 
Carbon dioxide bath (Nauheim bath) is therefore used in 
many conditions of nervous and circulatory weakness, and 
in difl'erent diseases of the heart Applied as a pencil (carbon 
dioxide snow), it not only causes amesthesia by local freezing 
but also destioys the superflcial tissues It is therefore used 
as a mild caustic for superflcial growths like warts, nmvi, 
lupus, rodent ulcers, etc., in preference to other caustics. 

Internally — The mild irritant effect is also noticed when 
the gas is taken internally. In the stomach it acts as a 
stomachic by increasing its vascularity and secretion ; it also 
helps expulsion of gas and acts as a carminative Aerated 
water is more quickly absorbed than ordinary water and 
having a sharp taste is more freely taken. It is therefore 
a valuable diuretic and can be used when rapid flushing 
of the system is desired Being sedative to the stomach, 
aerated water, or carbonic acid gas in an effervescent mix- 
ture, may be used in vomiting, sea-sickness, etc. 

Except when the gas is inhaled it produces no systemic 
effect when taken by the mouth, being mostly expelled out 
from the stomach by eructation Very little is absorbed 
and IS excreted by the lungs, and it does not alter the normal 
OO 2 content of the blood 

When inhaled in pure form, it causes asphyxia like any 
other indifferent gas, due partly to its effect on the central 
nervous system and partly to anoxaemia. Inhaled mixed 
with oxygen, it causes a rise of blood-pressure, first stimu- 
lates and then depresses the respiratory, vaso-motor and 
vagus centres. A concentration of 5 p c. directly stimulates 
the respiratory centre. By stimulating the sensory nerve- 
endings in the carotid sinus region and the aortic arch, it 
sends excitatory impulses to the respiratory centre so that 
OO 2 also stimulates the centre reflexly. The effects however 
disappear with the supply of fresh air Stimulation gene- 
rally follows the use of a concentration of 8^ p.c., whereas a 
high concentration (20 to 30 p.c.) causes depression and 
paralysis of the vaso-motor centre and the heart. Normally 
the respiration is regulated by the CO 2 content of the blood 
and the centre is sensitive to slight increase of CO 2 tension. 
Inhalation of oxygen with 5 p.c. CO 2 has therefore been used 
to stimulate the respiration and the vaso-motor centre in 
carbon monoxide poisoning, chloroform and ether anaesthesia 
and in narcotic poisoning. In chloroform and ether anaes- 
thesia it stimulates breathing and accelerates absorption, 
thus hastens induction of anaesthesia; given after operation 
it ensures hyperventilation and deep breathing and thus 
helps elimination of the anaesthetic and diminishes the risk 

20 



306 PHAEMACOLOaY AND THEEAPEUTIOS 


of posfc-anfesthetiic complications, viz. nausea and bronchitis. 
It has been used successfully to control hiccough (30 p.c. of 
CO 2 to 70 p.c. of oxygen). 

5 to 10 p.c. carbon dioxide in pure oxygen is a valuable 
means of raising the blood-pressure in spinal anaesthesia 
provided the motor nerves of respiration are not also para- 
lysed, v^hen artificial respiration and vaso-constrictor stimu- 
lants are of service. 

It has been used in asphyxia of the new-born, drowning, 
and in alcoholism to hasten excretion by the lungs. 

OXYOENIU 

Oxygen 

Source. — Prepared by the fractional distillation of liquid air, or by 
the electrolysis of water. Contains not less than 98 p.c. v/v of 0,. 
For convenience it is compressed in metal cylinders. 

Characters.— A colourless, odourless and tasteless gas. One 
volume dissolves m about 43 volumes of water, and in 3.6 volumes of 
alcohol (95 p c.). 


Action anb Uses 

Oxygen, though present in small proportion (20 p.c ) as 
compared to nitrogen, is the most important constituent 
of air. An increase of this proportion or even inhalation of 
pure oxygen produces no noticeable effect under normal 
conditions, and the oxidation in the tissues is not increased 
nor metabolism modified, but tends to raise the blood- 
pressure and causes a slowing of the heart by causing sinus 
bradycardia. It has however a distinct value in cases 
where the tension of oxygen in the alveolar air is low or 
there is interference in the passage of oxygen through the 
alveolar wall, so that oxygen tension in the blood is below 
normal. At high altitudes the atmospheric oxygen tension 
is less and there is increased formation of red blood-cells and 
increased anabolism in other tissues specially the muscles. 

The function of oxygen therapy is not to attack the 
underlying causes of the disease, but to give the patient the 
benefit of as high a blood oxygen saturation as possible. It 
is no doubt possible that some of the benefits of oxygen 
therapy may be obtained by other therapeutic measures 
apart from the improvement of arterial anoxaemia. 

When haemoglobin of the blood is so altered as to be 
incapable of carrying oxygen to the tissues, as for instance, 
in poisoning by carbon monoxide, nitrites, chlorates, etc., 
inhalation of oxygen may be of some benefit. It is useful in 
those forms of asphyxia due to the interference with the 
access of oxygen to the blood, e.g, in pneumonia (due to 
diminished absorbing surface of the lung), croup, drowning 
(due to mechanical interference with respiration), in collapse 
of anaesthesia (due to depressed respiration), etc. Similarly 
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it is useful when there is deficiency in the actual quantity 
of hsemoglohin, as in certain forms of anaemia. Here it in- 
creases the oxygen carried in solution by the plasma and 
not by increasing the quantity of oxygen carried by the 
hemoglobin. It is also useful in advanced heart disease 
when the supply of oxygen to the tissues is impaired from 
circulatory failure ; in anoxic conditions, as may occur in 
mountain sickness due to insufOcient pressure of oxygen in 
the inspired air ; and in pulmonary oedema. 

It is of undoubted value in coronary thrombosis. A 
concentration of 50 p.c. will aid in maintaining an adequate 
oxygen supply to the tissues of the body until the heart has 
had an opportunity to recover from its functional disturb- 
ance. 

Mode of administration.— For therapeutic purposes 
oxygen can be obtained in cylinders, and the simplest way is 
to pass the tube connected with the cylinder through water 
and then deliver through a glass funnel which is held near 
the patient’s nose, or put into the mouth or into the nose by 
a rubber catheter with extra holes at the top. The catheter 
should be adjusted to the comfort of the patient and fixed in 
place with adhesive tape. Sometimes a large rubber bag is 
fixed in the tube to prevent the gas from issuing with too 
much force. In order that oxygen may be of any use, it is 
necessary that it should be given before any marked signs 
of cyanosis appear when giving to patients suffering from 
pneumonia. Ordinarily three bubbles a second when passed 
through water yield 0.2 litre per minute. When held before 
the nose much of the oxygen is wasted and the air becomes 
enriched by 3 to 5 p c Subcutaneous injection is considered 
by French physicians as the route of choice, and it is claimed 
that when given by this method the effects are more pro- 
nounced, as a definite amount is supplied to the system 
promptly. 

Method of suhcutaneotis injection . — In emergencies it can 
be supplied by connecting the outlet tube with a hypodermic 
needle, and introducing the gas into the tissues by pressing 
the rubber bag. This method is slow and the amount of 
oxygen introduced is uncertain. It may be introduced by a 
special apparatus. The outer aspect of the thigh or abdo- 
men is the part selected for injection. After the usual 
aseptic precautions, the needle is inserted through the skin 
and tissues between the fascia and the lower surface of the 
dermis, avoiding the subcutaneous fat as much as possible. 
Formation of an even swelling of tissue or of small bubbles 
appearing under the epidermis indicates satisfactory injec- 
tion. 

Amount to he injected . — Since oxygen is not toxic in any 
quantity^ 5 to 6 litres may be injected without any difficulty. 
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In bad cases of asphyxia 500 c.c. is quite suitable. Subcuta- 
neous emphysema may appear and is of no consequence. 


Class B: Expectorants 


Expectorants are drugs which increase bronchial secretion and help 
its expulsion. To appreciate this action it is necessary to under- 
stand the natural mechanisms for protecting the air passages They 
are motor and secretory. The motor mechanism consists of (1) pro- 
pulsive movement of the cilia which line the mucous membrane; (2) 
reflex expulsive mechanism of cough; and (3) peristaltic movements 
of the muscles of the smaller bronchi. The secretory mechanism 
keeps the bronchial surface moist and dilutes mitating substances. 
The mucous membrane therefore is supplied with a large number of 
glands. Both these functions, vi 2 . the motor and secretory, are re- 
gulated by the vagus and sympathetic nerves The afferent fibres of 
the vagus transmit impulses from the mucous membrane, while the 
efferent fibres supply the muscles and the secretory glands. The 
muscles are also supplied by the efferent fibres of the sympathetic. 
Both these sets of fibres converge upon a hypothetical cough centre 
which is related to the respiratory and vomiting centres. 

Grunn has classified expectorants as follows 

1. Befiex expectorants.—Most of the expectorants belong to this 
class They act by stimulating the sensory ends of the vagus m the 
stomach and when given in large doses act as emetics. To this class 
belong tartar emetic, ipecacuanha, senega, quillaia, squill, ammonia, 
carbonate of ammonia, alkalies, apomorphme and camphor. 

Similacly stimulation of the sensory endings of the vagus in the 
bronchial mucous membrane also increases bronchial secretion. 
Volatile oils, oleo-resins, balsams, etc., act in this way. These pro- 
duce mild irritation during excretion through the bronchial mucous 
membrane. 

2. Central expectorants . — To this class belongs apomorphine, which 
increases the secretion by stimulating the centre. Ipecacuanha and 
tartar emetic may have a central effect The centre for bionchial 
secretion being closely associated with the vomiting centre in the 
medulla, emetics in small doses act as expectorants. 

3. _ Those acting hy stimulating the secretory nerve endings. — Pilo- 
carpine belongs to this group and acts by stimulating the parasym- 
pathetic endings. 

4. Those acting by stimulating the bronchial glands . — Iodides in- 
crease secretion of the bronchial mucus by acting on the secreting 
cells during excretion. It was formerly believed that most expec- 
torants, specially ammonium chloride and alkalies, acted by increas- 
ing the secretion of bronchial glands. 

^ Administration of expectorants depends upon a proper apprecia- 
tion of the condition of the patient, the type of cough, the character 
of the sputum and the correlation with the stages and clinical features 
of the causative disease. Expectorants may be therapeutically classi- 
fied as follows:— 


I Stimulant expectorants.— These are excreted by the bronchial 
mucous membrane which is mildly irritated resulting in increased 
bronchial secretion. Tbis mild irritation is supposed to help repair. 
The drugs belonging to this group are mostly volatile oils and aroma- 
tics, and bollmann calls these, aromatic expectorants. They are vol- 
atile oils, terebene, balsam of Peru and tolu, camphor, benzoates, 
creosote, guaiacol, etc. ’ 

11. Sedative expectorants. — These are specially selected to check 
excessive or harrassing cough. They belong to different classes and 
act in the following ways : — 


British Medical Journal, Vol. II, 1927 
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(1) By soothing acute inflammation or irritation by increasing the 
secretion of protective mucus in the bionchioles without directly 
irritating the mucous membrane. They are chiefly the reflex expec- 
torants (see page 308), also called naiiseant expectorants. They are 
tartar emetic, ipecacuanha, apomorphine, etc. Demtilcents, like liquor- 
ice, acacia, glycerin, althea, etc., also act as sedatives. 

(2) By liquefying thick tenacious mucus To this class belongs 
the salines like potassium iodide, chloride and carbonate of ammo- 
nium, bicarbonates of potassium and sodium, etc , these are also called 
saline expectorants. 

(3) By controlling excessive cough leflex. They are mostly pre- 
parations of belladonna, and opium or its alkaloids, e g. tinct. opii 
oamph , pulv. ipecac, et opu, codeine, dionin, etc. Since they reduce 
the secretion they should not be used when the secretion is profuse. 
These are also known as anodyne exp ector cents. Syr. prun. serot. also 
acts as a sedative expectorant 

HI. Antispasmodic expectorants.— Although these do not act as 
true expectorants inasmuch as they do not increase the secretion of 
mucus or make it less viscid, they help expulsion of mucus by relax- 
ing the bronchial muscles, and are of great value in bronchial asthma, 
and chronic bronchitis. They are belladonna, lobelia, nitrites, grin- 
delia, ephedrine and adrenaline 

IPECACXIAN A 

Ipecacuanha. (Ipecac ) 

Syn.— Ipecacuanha3 Radix; Hippo. 

Source —The dried root of Cepliaelis Ipecacuanha. Contains not 
less than 2 p.c. of the total alkaloids, calculated as emetine. 

Characters.— Tortuous pieces, up to 15 cm. long, and 6 mm. thick, 
colour dark brick-red or brown, closely annulated. Fractured surface 
exhibits a wide, greyish bark and a dense central portion. Odour, 
slight. Taste, bitter. 

Composition.— Three alkaloids fiom 2 to 3 p.c., of this (1) Bmetine 
72 p c. (2) Cephaeline 26 p.c. (3) A third alkaloid Psycliotrme 2 p.c. (4) 
Methylpsychotrine and emetamine, present in small proportion. (5) 
Ipecacuanhic or cephaelic acid. (6) Starch, volatile oil, gum, etc. 

Official Preparatioks 

1. Extractum Ipecacuanhse Liquidum.— Contains 2 p.c. w/v of the 
alkaloid emetine, or gr in 2 ms B.P Dose — 4 to 2 ms. or 0.03 to 
0.12 mil , 10 to 30 ms. or 0.6 to 2 mils as emetic. 

2. Tmetura Ipecacuanhae — Contains OT p.c. w/v emetine, or -gV gr. 
in 30 ms. B.P. Dose —10 to 30 ms. or 0.6 to 2 mils; i to 1 oz. or 15 
to 30 mils as emetic. 

N.B. The tincture should be supplied when Viniim is ordered. 

IPECACUANHA PUUVERATA 

Powdered Ipecacuanha. (Ipecac. Pulverat.) 

Syn. — Pul VIS Ipecacuanha. 

Source —Ipecacuanha root reduced to a fine powder, and adjusted 
if necessary, by the addition of powdered lactose, to contain 2p.c.^ of 
the total alkaloids, calculated as emetine. Contains y- gr. of emetine 
in 2 grs. 

B.P. Dose.— J to 2 grs. or 0 03 to 0.12 grm. ; 15 to 30 grs. or 1 to 2 
grm. as emetic. 

Official Preparations 

1. Pulvis Ipecacuanhas et Opii. Syn.—Pulvis Ipecacnanhce Co., 
DovePs Powder. — Contains xV gr. morphine in 10 grs. B.P. Dose. — 5 to 
10 grs. or 0.3 to 0.6 grm. 
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2. TrocMscus Morphinse et Ipecacuanhee. — Contains ^ gr. of mor- 
phine hydrochloride and tV ipecacuanha in each. 

EMETIXAE Y OC EO I E 

Emetine Hydrochloride. (Emet. Hydrochlor.) 

Source —The hydrochloride of an alkaloid, emetine, obtained from 
ipecacuanha root or prepared by the methylation of cephfeline. 

Characters —Colourless, crystalline powder; odourless; taste, 
bitter. Soluble in water, and in alcohol (90 p.c.). 

B.P. Dose.—} to 1 gr. or 0.03 to 0.06 grm. by injection. 

Official Preparatioi? 

1. Emetinae et Bismuthi lodidum.— A complex iodide of emetine 
and of bismuth. Contains 25 to 28 p.c. of emetine, and 18 to 21 p c of 
Bi. A reddish-orange powder Odourless; taste, bitter, acrid. In- 
soluble in water B P. Dose —1 to 3 grs or 0.06 to 0.2 grm 

Non- official Preparations 

1. SjTupus Ipecacuanha, U S P —Fluid extiact of Ipecacuanha 7, glycei in 10, 

syrup ^s. to 100 Dose, Expectorant, 12 ms oi 0 75 c c. ; emetic, 4 dis 

or 15 c c 

2. Emetine Periodide. (C 29 H 40 N 2 O 4 I 6 ) — Intioduced as a substitute for eme- 
tme-bismuth-iodide Contains 38 7 p c of emetine Can be given by the mouth 
without any local effect Completely insoluble in weak acids Dissolved and 
split up by weak alkalies. Supposed to be most effective and least toxic of all 
emetine preparations. Useful iniefiactory cases of amoebic dysenteiy Dose — 
2 grs. thrice daily after food foi 15 days 

3 Gavano.— It is viono-metliyl ester of cepJioehne in combination with an 
organic acid. Supposed to be of value in chronic intestinal amcebiasis It can 
be taken by the mouth without nausea and vomiting, 01 any toxic effect on the 
heart It is however not so effective in chionic cases as emetine bismuth 
iodide or kurchi-bismuth iodide, but it is useful in acute cases specially wheie 
the liver is involved Dos?.— One tablet thiice daily foi six days 

Phaemacology 

jE'xferwaZ??/.— Powdered ipecacuanha acts as an irritant, 
rubefacient and pustulant on the unbroken skin. Emetine 
in 1 in 100,000 solution was thought to be destructive to 
amoebae both pathogenic and non-pathogenic. But more 
recent observations have shown that a solution of 1 in 5000 
kills amoebae in broth cultures, while stronger solutions (1 in 
100 to 1000) are required to destroy these organisms in bits 
of mucus freshly obtained from the intestine. It kills an- 
thrax bacilli 

InternaUij Alimentary canal and liver.— Ipecacuanha 
has an unpleasant bitter taste and excites the flow of saliva. 
In small doses (J to ^ gr ) it increases the secretion of the 
gastric juice by stimulating the local circulation, and is 
therefore stomachic and tonic. In larger doses, 15 to 30 grs , 
it produces vomiting by its direct influence on the peripheral 
ends of the vagus, hence it is a direct emetic. The vomiting 
is slow hut certain and is unaccompanied by much nausea or 
prostration. It also acts as an emetic by acting on the 
centre in the medulla, but this effect is not observed in the 
ordinary methods of administration In drop doses ipecac- 
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uanha tincture acts as an antiemetic in certain conditions. 
Emetine is a local irritant, and i gr. given by the mouth 
causes nausea and vomiting folio wed by looseness and griping. 
The prolonged use of emetine induces diarrhcea, known as 
emetine diarrhcea. G-iven intravenously it is partly excreted 
by the intestinal mucosa, at the same time improves the tone 
and movement of the gut 

The liver is directly stimulated by the alkaloids of ipecac- 
uanha and there is a plentiful secretion of bile 

Heart and circulation Emetine depresses the excitabi- 
lity and conductivity of the heart and slows the beat which 


BP. 



Fig 15.— Dog Showing effect of Emetine on Blood-piessuie At the point 
of anow ICC. ofaOlpc solution was intioduced into the femoial vein. 
Note the fall of ptessuie due to depression of the heait and dilatation of the 
vessels 

is not influenced by cutting the vagi or administration of 
atropine. The heart becomes irregular, auricular and ven- 
tricular dissociation may be induced and death may occur 
from auricular and ventricular flbrillation, the heart stop- 
ping in diastole (Chopra and Ghosh). In toxic doses the 
heart becomes progressively slow and weak with fall of 
blood-pressure followed by collapse. These effects are more 
marked when emetine is given intravenously. Tachycardia 
with giddiness may follow therapeutic doses of emetine. It 
is toxic to the capillary endothelium producing petechial 
haemorrhage. In toxic doses the vessels dilate, while non- 
toxic doses given intravenously lower carotid pressure but 
increase pulmonary pressure. 

Nervous system. — In frog it produces a slowly advan- 
cing central paralysis. In man there is a general depression 
producing weakness and lethargy, or there may be neuritis. 
In toxic doses there is degeneration of the anterior horn 
cells. 

Respiratory tract.— It is an expectorant acting reflexly 
through the stomach. During elimination it also stimulates 
the bronchial mucous membrane and renders the secretion 
more fluid. Toxic doses of emetine have a tendency to 
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pulmonary congestion, or to haemorrhagic pneumonic con- 
solidation. 

Skin.— Moderate doses (-^ to 1 gr ) stimulate the skin and 
produce diaphoresis, which action is increased by the com- 
bination with opium (Dover’s powder). 

Uterus.— It has been suggested that emetine should be 
avoided during pregnancy as it may cause abortion. Experi- 



Fig. 16 -Tiacing of the Movements of the Isolated Rabbit’s Heait dming 
Peifasion At the point of an ow 0 25 c c. ofOOOSp.c. solution of emetine hydio- 
chloLide was intioduced into the fluid Note weakening and slowing of the 
heart The force of systole getting weakei and weaker Upstroke, systole 


ments with strips of rabbit’s uterus have shown that emetine 
in dilutions of 1 in 150,000 to 1 in 100,000, the concentration 
attained after a dose of one grain in man, assuming that 
the whole of the alkaloid is in solution, has very little effect 
on the uterus. Since emetine does not produce contraction 
of the uterus it cannot be a factor in causing abortion, which 
is probably due to bacterial toxin and not to emetine * 

Acute toxic action.— Emetine is cumulative Severe diarrhoea, 
aDaominal pain, tenesmus and toxic delirium have been reported from 
i gr doses used for four days. Spehl and Collard noticed flaccid para- 
lysis of the muscles of the neck with dysphagia and difficulty of 
mastication and speech, oedema of the face, and rapid, weak heart 
^iven in 18 days. Acute renal insufficiency, general 
oedema, haemoptysis, flaccid paralysis, peripheral neuritis, delirium, 
coma, and failure of the heart are the toxic symptoms. 


Therapeutics 

Iniernalltj. Alimentary canal.— As a stomachic tonic, 
powdered ipecacuanha (i to I gr.) is used with other sto- 
machics and bitters in atonic dyspepsia. Ipecacuanha tinc- 
ture in 1 m. doses, every quarter to half hour, checks the 
yomtmg of pregnancy aud gastric irritability during 
febrile attacks and other diseases. In cases where it fails 

‘ R. N. Chopra and B. N. Ghosh, Indian Medical Gazette, 1922. 
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it may be given witb ^ minim of dilute hydrocyanic acid 
with good results. Ipecacuanha is not a suitable emetic 
in poisoning as its action is tardy, but it is exceedingly 
efficacious in croup and bronchitis of children, not only by 
mechanically expelling the mucus, but by its influence on the 
respiratory mucous membrane. 60 to 120 ms. of the tincture 
must be given every 1 or 2 hours until the child vomits. With 
some it merely acts as a purgative. It makes an excellent 
emetic in bilious attacks and in the early stage of fevers. 

Powdered ipecacuanha in 20, 30 or even 60 or 90 grs. doses 
was formerly used in the treatment of acute amoebic dysentery, 
but it had the drawback of producing nausea and vomiting. 
To prevent its being rejected it was administered in keratin- 
coated pills, or an opium draught, or a hypodermic injection 
of morphine, was given an hour before j:he administration of 
the drug. Both in acute hepatitis and in amcebic dysentery 
the treatment by ipecacuanha per os has been replaced by 
the daily subcutaneous injection of emetine hydrochloride 
in doses varying from \ gr. to 1 gr., the most effective dose 
for adults being 1 gr. In effecting a cure co-operation of 
the host is necessary, and it is possible that the reticulo- 
endothelial system plays an important part {see page 66). 
Emetine treatment should be accompanied by the administra- 
tion of bismuth carbonate as its effects are better if the 
reaction of the gut is rendered alkaline. In both these 
diseases pain, tenderness and fever in hepatitis, and blood, 
mucus and tenesmus in dysentery, rapidly disappear. Being, 
however, of no value in bacillary dysentery it may be of 
value for purposes of differential diagnosis. It should be 
remembered that emetine is a cumulative and highly poison- 
ous drug, and its prolonged use is followed by diarrhoea, 
lassitude, general weakness, paralysis of muscles, and weak- 
ness of the heart. There may be peripheral neuritis with 
weakness or even paralysis of extremeties, but this is 
very rare. The administration of the remedy should be 
stopped on the appearance of any of the toxic symptoms. 
In fact, not more than nine injections should be given in 
one course. 

In chronic forms with encysted amcebm and in carriers, 
emetine-bismuth-iodide in keratin-coated pills, tablets, or in 
cachets, should be given by the mouth at bedtime. The 
object being to enable the drug to pass through the stomach 
unchanged and to liberate emetine in the intestine where it 
will unfold its action directly on the entamoeba, while eme- 
tine given hypodermically does not reach the part in suffi- 
cient concentration to be active. The only drawback is that 
it causes intense nausea and vomiting, and that hard tablets 
coated with keratin often pass out unchanged. The results 
are however disappointing ; while some cases respond to 
this drug others require the use of either acetarsone (sto- 
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varsol), carbarsone or chiniofonum. In subacute and chronic 
cases and diarrhoea, Dover’s powder acts well. In pyorrhoea 
alveolaris emetine destroys the Efitamcehci hucccilis, but since 
the amoeba is not the cause of pyrrhoea it fails to cure. 

It is also used in the treatment of Wlharziasis with suc- 
cess, though not so efficacious as antimony. Since amoebic 
dysentery may also be a common complication of this disease, 
its use serves the double purpose, and it can be used in 
cases with advanced renal and hepatic disease or in those in- 
tolerant to antimony. It may be used intravenously, but in 
complicated cases should be used intramuscularly. The usual 
dose for intravenous use is 0.06 grm. the 1st day, 0.09 grm. 
2nd day, and then 0.1 grm. on the 3rd, 5th, 7th, 9th and 10th 
days with a total of 0*65 to 0 75 grm. It has also been recom- 
mended in dracontiasis. 

Ipecacuanha is a most effective remedy for catarrhal 
jaundice and torpidity of the liver when given alone or com- 
bined with other cholagogues, and is a favourite constituent 
of aperient and cathartic pills. 

Respiratory passages. — As an expectorant ipecacuanha 
in the form of tincture, liquid extract, lozenge or syrup, is 
daily used in different inflammatory conditions of the res- 
piratory passages, e.g. in cold, catarrh, acute and chronic 
bronchitis, and broncho-pneumonia. In these conditions 
it is used in smaller doses so as not to induce emesis. Ipecac- 
uanha is also recommended in hay asthma and whooping 
cough. In acute pneumonia large doses have been given 
with success. 

Emetine has been used in haemoptysis, but clinical results 
are not very encouraging unless accompanied with a high 
blood-pressure ; on the other hand there is risk of pulmonary 
congestion. 

APO P mA^ Y C 1.0 I € 

(Apomorph Hydrochlor ) 

Apomorphine Hydrochloride. 0i7Hi7NO2.HCl,^H2O 

Source.-— The hydrochloride of an alkaloid apomorphine obtained 
iroin morphine by the abstraction of elements of a molecule of water 

Characters. — 5lmute, glistening crystals ; colourless or greyish- 
white, turning greenish on exposure to light and air; faintly ‘acid. 
Soli(bihfy.~l in 50 of water. 



BP. Dose. — to -gV gr. or 0.001 to 0.002 grm. as expectorant; 
to i gr. or 0.002 to 0.008 grm. as emetic oi hypnotic (subcutaneously). 
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Non-official Preparation 

1 Syrapus Apomorphmse, BP C.-Apomoiphme Hydiochloiide 0 05, Acid 
Hydiochloiic Dil 0 25, Alcohol (90 p c.) 4 5, Aqua 4 5, Syrup to 100 
Idr or 2 to 4 mils 

• Pharmacology 

Externally.— A. 1 p.c. solution dropped into the eye 
causes anesthesia bat it may cause local pain and may 
induce vomiting from absorption. 

Internally. Stomach. — Apomorphine is a reliable emetic 
acting directly on the vomiting centre. It acts within 
10 to 15 minutes with the usual attendant symptoms of 
vomiting, salivation, increased secretion from the nose, 
throat and bronchial passages, and cold perspiration. These 
effects, however, are not due to any direct action of the 
drug on the stomach. The central effect was proved by 
Eggleston and Hatcher by injecting into animals from 
which the whole alimentary canal from the cardia to the anus, 
was removed but who showed typical retching, vomiting 
movements and expulsion of mucus from the mouth and 
oesophagus. On the other hand direct application of the drug 
to the oesophagus or pharynx did not produce vomiting al- 
though emesis occurred in animals if the drug was applied 
directly to the floor of the fourth ventricle in the region 
of the vomiting centre. It does not irritate the stomach, 
and produces emesis when other emetics given by the mouth 
fail. ^ gr. given per rectum also induces vomiting. 

Heart and circulation.— In medicinal doses it has no 
action on the heart and blood-vessels, beyond a slight 
depression from the effect of vomiting, but in large doses 
it increases the frequency of the pulse, probably by stimulat- 
ing the accelerator nerves. 

Respiratory tract.— Unlike morphine, which in large 
doses depresses the respiratory centre, apomorphine in 
large doses stimulates the centre. Like all emetics, when 
given in small doses, apomorphine increases the secretion 
of bronchial mucus and makes it less viscid. This hyper- 
secretion is also due to its direct influence on the cough 
centre. Very large doses paralyse the central nervous 
system, death takes place from respiratory failure although 
the heart continues to beat for some time 

Nervous system. — In large doses apomorphine produces 
excitement in animals which do not vomit. The respiration 
becomes quickened, but remains regular. In toxic doses 
there is ataxia and violent and irregular convulsions. 

Therapeutics 

Internally — As a prompt and certain emetic, aporuor- 
phine is invaluable in poisoning, i.e. in narcotic poisoning, 
drunkenness, etc. For this purpose gr. hypodermically 
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acts within 1 to 2 minutes ; although given by the mouth 
it may produce vomiting after absorption, but large doses 
are necessary. A plum-stone obstructing the oesophagus 
was removed by vomiting induced by apomorphme. As an 
expectorant, it is always given by the mouth. In the 
early stage of the inflammation of the larynx, trachea and 
bronchi, when the mucous membrane is dry or secretes a 
viscid tenacious mucus, apomorphine loosens the secretion 
and removes inflammation. In croup and acute bronchitis 
of children it is useful. In subacute or chronic bronchitis, 
broncho-pneumonia, chronic catarrh of large tubes, or bron- 
chial irritation caused by the inhalation of jute, flax, cotton 
or other foreign particles, it is most useful if the secretion 
is scanty and tenacious. In whooping-cough it has been 
found serviceable combined with morphine or codeine. Some- 
times it can be usefully combined with morphine in the 
form of a linctus with syrup of wild cherry, syrup of tar or 
of lemon.* It is valuable in persistent hiccough. One 
injection of xo often gives permanent relief. 

It is sometimes used in very small doses hypodermically 
as a sedative in insomnia without producing vomiting if 
the dose is not exceeded beyond gr It has been used 
in alcoholic excitement and delirium tremens. 

Caution. — It should be given with great caution to the 
feeble, the aged, and children, and to those subject to 
chronic diseases of the heart and lungs. 

SENEGA 

Senega. (Seneg.) 

Source,— The dried root of Polygala Senega, 

Characters. — Greyish or brownish-yellow, slender, from 5 to 20 
cm. long, with a knotty crown bearing the bases of numerous slender 
aerial stems ; frequently curved or contorted, sparingly branched, 
keeled, sometimes transversely wrinkled. Fracture, short. Odour, 
distinctive , taste, at first sweetish, afterwards acrid 

Composition. — It contains two glycosidal saponins, viz. (1) Sene- 
gin, (2) Polygalic acid, which resemble, but are not identical with 
qmllaja-sapotoxin, the active principle of qnillaja har'k. 

B.P. Bose. — 6 to 12 grs. or 0.4 to 0.8 grm. 

Official Preparations 

1. Extractum Senegas Liquidum.— B P. Bose.- 5 to 15 ms. or 0.3 
to 1 mil. 

2. Tinctura Senegas. — B P. Bose. — 30 to 60 ms or 2 to 4 mils. 

3. Infusum Senegas Concentratum.— B.P Bose.— 30 to 60 ms. or 
2 to 4 mils. Diluted with seven times its volume of water becomes 
equivalent to fresh infusion 

Apomorph. hydrochlor. gr 1 Apomorph. hydiochloi gr Vc 

Syi prun seiot. oz Codein. phosph. gr Vs 

Syr picisliq oz IV 2 Acid liydrocyan dil. ms. 8 

Syi prun seiot. ad oz 1 

One teaspoonful thiee or foui times a day One teaspoonful as linctus 
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4. Infusum Senegae Recens.— B P. Dose.-i to 1 oz. or 15 to 30 
mils. Fresh infusion should be used within 12 hours of its prepara- 
tion. 

Pharmacology 

The action of senega depends chiefly on the presence of 
senegin which resembles sapotoxin These saponins form 
froth when shaken with water and emulsify oils and resinous 
substances. Sapotoxin is an irritant to the gastro-mtestinal 
tract and causes nausea, salivation, vomiting and sometimes 
diarrhoea Both quillaia and senega contain these saponins. 
They are mixtures of various, generally colloidal, substances 
of a glycosidal nature which produce much local irritation 
when used subcutaneously They are not absorbed by the 
healthy epithelium of the alimentary tract and are decomposed 
by the alkalies and ferments into inert compounds. Introduced 
directly into the blood m large doses they cause convulsions 
and respiratory failure which may cause death Small doses 
produce gastro-intestinal irritation with symptoms resem- 
bling dysentery. They are specially destructive to red blood 
cells and set free hemoglobin into the serum. This effect is 
due to their affinity for cholesterin, and if they are saturated 
with cholesterin they lose this hemolytic property 

When inhaled senega causes sneezing and cough. Taken 
by the mouth it acts as an expectorant, due chiefly to its 
nauseant effect. Senegin is excreted through the bronchial 
mucous membrane and during excretion increases the secre- 
tion. 

It is eliminated by the skin and the kidneys, and while 
doing so stimulates their action moderately. 

Therapeutics 

The chief use of senega is as an expectorant in acute and 
chronic bronchitis and in pneumonia in the stage of resolu- 
tion. It is of value in bronchiectasis. The best effects are 
obtained when senega is combined with ammonium carbonate. 

Very small doses of senega (3 ms. of tincture to ^ oz.) 
emulsify fats and oils, and the tincture may be psed with 
advantage in making castor oil emulsion. 

QIIiriiAIA 

Quillaia. (Quill.) 

Syn.— Quillai 80 Cortex ; Panama Bark ; Soap Bark. 

Source. — The dried inner part of the bark of Qmllaja Saponarta 
and other species of Quillaja, 

Characters. — Flat pieces, 3 to 10 mm. thick, vary considerably in 
length and width. Outer surface brownish-white, or reddish-brown ; 
inner surface smooth, white or yellowish-white. Taste, astringent, 
acrid. Powder irritates nostrils. 

Composition.— (1) Quillaja-sapotoxin, and (2) Qmllajic acid 
toxic glycosides, closely allied to saponin. 

B.P. Dose.— 1 to 3 grs or 0.06 to 0.2 grm. 

Enters into. — The preparation of Lig. Picis Carbonis and the 
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Official Preparation 

1. Tinctura Qnillaise —1 in 20. B,P. Dose.— 30 to 60 ms or 2 
to 4 mils. 


Pharaiacology and Therapeutics 

Externalhj,—T^l(iQ powdered soap bark is very irritant to 
the nostrils, giving rise to a nasal discharge, sneezing, and 
sometimes cough, and its inhalation is therefore recom- 
mended in acute and chronic catarrhal rhinitis. 

Internally . — Quillaia bark contains five times moresaponin 
or senegin than senega, and is therefore a more powerful 
expectorant. It may be given in chronic bronchitis, and 
emphysema with deficient expectoration, but its use is 
contra-indicated in haemoptysis, or ulceration of the throat 
and alimentary canal, on account of its irritant properties. 
Because it contains a large percentage of saponin, it is 
largely employed for emulsifying resins and oils. 


Class C : Bronchial Antispasmodics 

These drugs when used either as inhalation or by the mouth 
relieve respiratory spasm by relaxing the bronchial muscles. The 
bronchial muscles are supplied by the parasympathetic (va^us) 
which constricts, and sympathetic which dilates. Relaxation of the 
bronchial muscle is indicated in asthma. The spasm is relieved bv 
atropine, hyoscine, etc., which depress the vagal endings: by lobeline 
which depresses the vagus nerve-endings or the ganglia ; by adrenaline 
and ephedrine which stimulate the sympathetic nerve-endings * bv 
nitrites and papaverine, which depress the muscle. Narcotics cause 
relaxation of the muscle by depressing the centre. Morphine in 
small doses also causes relaxation of the bronchial muscles. Smoking 
of stramonium or datura cigarettes, or inhalation of smoke of nitre 
papers will often give temporary relief. Unfortunately atropine 
though relaxes the bronchial muscles and thus relieves spasm has the 
drawback of diminishing bronchial secretion, which the sympathetic 
stimulants like adrenaline do not 


The Bronchial Antispasmodics are : 

Lobelia, Adrenaline (see page 292), Epbedrine {see page 295) 
(see page 243), Nitrites (see page 299), Grindelia. 


Atropine 


I- EMA 

Lobelia. (Lobel.) 

Source.—The dried aerial parts of Lobelia inflata. 

^ Characters.— Stems, rounded, channelled, furnished with narrow 
wings ; purplish hairy, scarred. Leaves irregularly toothed and hairy. 
Capsules, inflated, two-celled containing brown seeds. Odour irritat- 
ing. Taste, at first slight, after chewing, burning and acrid 

Composition -It contains (1) Lohehne, an oily, volatile ’alkaloid, 

crystallises m broad colourless needles. (2) LoSeltc acid 

B.P. Dose.— 1 to 3 grs or 0 06 to 0.2 grm. 

OffPiciAL Preparation 

0-3^to LobeUae mherea—l in 5. B.P. Dose.-6 to 15 ms. or 

Non-offijcial Preparation 

r hydrochloride of the alkaloid derived from 

t 7.^ crystalline powder, soluble 1 in 50 of water, 1 In 10 “ 
alcohol. Solution should not he heated. A powerful respiratory stimulant 
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J)ose—^h gi-* 0^ 10 1 P c. solution znt'tavenoushj , Max, Dose—'^hgv 

(0 02 gim). 

Phaemacology 

The action of lobelia is due to the presence of the alka- 
loid lobeline which resembles nicotine in its effects. It first 
stimulates and then depresses the parasympathetic ganglia. 
An injection of lobeline therefore causes increased salivary 
and bronchial secretions, constriction of the bronchial muscle, 
increased intestinal movements, slowing of the heart and a 
rise of blood-pressure. These effects however pass off soon 
and are followed by opposite effects. 

Gastro-intestinal canal.— Whether absorbed by the skin 
or the stomach, lobelia in large doses, produces gastro>in- 
testinal irritation, causing vomiting, purging and great pros- 
tration. The vomiting is probably due to the primary stimu- 
lation of the vomiting centre. 

Heart and circulation. — After the initial effect there is 
fall of blood-pressure. In cases of weak heart this effect 
may arrest it altogether. Usually however the heart returns 
to normal or there may be acceleration. These effects are 
due to the direct action on the muscle and on the vagus 
ganglia. 

Respiration. — The bronchial muscles are relaxed and 
the effect is due to depression of the vagus endings or their 
ganglia. There may be an initial constriction from stimula- 
tion of the vagus ganglia. Lobeline lessens the CO 2 thre- 
shold and stimulates the respiratory centre causing con- 
siderable increase in pulmonary ventilation. It is therefore 
a respiratory stimulant. 

Nervous system and muscles.— The convolutions are 
secondarily affected only by toxic doses, when coma, and 
sometimes convulsions, may occur. Besides its depressing 
effects on the cardiac, respiratory and vaso-motor centres, 
it lowers the activity of the motor centres of the cord, caus- 
ing relaxation of muscles. 

Theeapbutios 

For its powerful bronchial antispasmodic action it is 
very often used in asthma. Large doses sometimes cause 
great depression. If there is more or less dyspnoea through- 
out 24 hours the patient must have 10 ms. thrice daily, 
besides a few extra doses during the paroxysm. Often 
speedier relief is obtained by combining it with bromides, 
and iodides.* 

Pot. iDrom gr. 120 

Pot. lod. gr 120 

Tinct lobel ether. ms. 180 

Tinct hellad. ms. 60 

Aqua chlorof ad oz. 6 
1/2 an ounce three or four times a day 
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It IS used in spasmodic broncliitis and whooping-cough, 
relieving the paroxysmal dyspnoea and spasms. 

Because it stimulates the respiratory centre, lobeline is 
used in pneumonia, poisoning by carbon monoxide and mor- 
phine, and in the asphyxia of the new born. It may also 
be used in any case of sudden respiratory failure and may be 
combined with cardiac stimulants The usual dose is gr. 
(3 mg.) hypodermically. It may be used intravenously in 
cases of extreme urgency, but since it produces other side 
effects specially on the heart, it should be used with caution 
in patients with weak myocardium. 

GRINDELIA (iVof —Diied leaves and floweiing tops of G^tndeha 

camjporum. 

Composition —{DAmo'iphotis resins (20 p c. ). (2) Hentjiacontane, a cij^stallme 
phytosterol, vaiious glyceiides, Z-dextiose, tannin, colouiing mattei and a 
trace of volatile oil. 


Non- OFFICIAL Preparation 

1 Extr actum Grindeliee Liquidum.— 1 in 1 Dose.— 10 to 20 ms. oi 0 6 to 1 2 
mils. 

Pharmacology anu Therapeutics 

Internally.— It locally stimulates the stomach and acts as a mild 
stomachic, and if continued too long it may cause gastric uneasiness 

After absorption it slows the heart and respiration, but its chief 
action is on the bronchial mucous membrane which it stimulates, and 
on the bronchial muscles, which it relaxes. It is therefore an expec- 
torant and a bronchial antispasmodic. In large doses it powerfully 
depresses the respiratory and cardiac centres, dilates the pupil and 
causes sleep. The cutaneous sensibility and reflex movements are 
lessened, and there is incomplete paialysis of the limbs. 

Its chief use is in asthma, 20 or 30 ms. of the liquid extract 
given every half or one hour relieve a paroxysm after two, three 
or four doses. The dried leaves mixed with nitre may be burnt 
and the fumes inhaled with advantage. It has been found serviceable 
in spasmodic bronchitis, emphysema, whooping-cough and other 
spasmodic respiratory troubles. 

\/^LASS D : Bronchial Sedatives 

Persistent and ineffective cough, due to irritation of the throat or 
tenacious mucus, frequently gives trouble. Dry hacking cough is 
also common in phthisis. For relief of cough, belladonna, opium, 
heroin, codeine, dionin or wild cherry bark are indicated. 

P UNUS SE OTINA 

Wild Cherry Bark. (Prun. Serot.) 

Syn. — Pruni Virginiante Cortex. 

Source.— The bark Primus serotina^ collected in autumn. 

Characters.— Curved or channelled pieces or irregular fragments, 
about 3 mm. thick. Young bark smooth, reddish-brown marked with 
transversely elongated lenticels, and granular fracture. Old bark 
rough and nut-brown. Taste, astringent, aromatic and bitter. Odour 
after maceration with water, like bitter almonds. 

Composition. — (1) d-mandelonifrile {'f>runasin) a glycoside; and (2) 
an enzyme prunase. These two bodies yield hydrocyanic acid, 
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hens aldehyde and dextrose in the presence of water. (3) A bitter 
principle, tannin, starch, resin, etc. 

B.P. Dose. — 15 to 30 grs or 1 to 2 grm. 

Official Preparation 

1. Syrupus Pruni Serotinae. Syn,—Syrupus Pruni Virgimance,-- 
B.P. Dose.— 30 to 120 ms. or 2 to 8 mils. 

Phabmacolooy and Theeapedtios 

Internally . — The syrup is a sedative, because of the pre- 
sence of minute quantities of hydrocyanic acid. It is used 
as a sweetening and flavouring agent in cough mixtures, 
but it can also allay cough in tea-spoonful doses, on account 
of its sedative virtues. 

Class E : Pulmonary Antiseptics 

Since certain antiseptics are eliminated in the breath, it has 
been supposed that their internal administration should have a lethal 
effect on microbes in the lungs, chiefly the tubercle bacillus. For 
this purpose these drugs are largely used in the treatment of pulmo- 
nary tuberculosis, and other septic conditions of the lungs. It must 
be borne in mind that during elimination they are considerably 
diluted, and do not reach the lungs in sufficient concentration to 
exert any destroying effect on the micro-organisms when adminis- 
tered per 05. Used as hn inhalation, they may have some beneficial 
effect in conditions characterised by offensive odour of the breath. 

The pulmonary antiseptics are : 

Guaiacol, Creosote, Tar Preparations, Volatile Oils, mainly Oil of Siberian 
Fir, Oil of Eucalyptus, Terebene and Oil of Turpentine. 

GUAIACOI. 

Guaiacol. C6H4(OCH3)OH 

Source. — May be prepared synthetically, or by the fractional 
distillation of wood -tar creosote. 

Characters.— A colourless, oily, highly refractive liquid, or colour- 
less crystals melting at 28‘'C. Odour, penetrating and smoky j taste, 
caustic. Solubility.— 1 in 80 of water, freely in alcohol (90 p.c.), m 
ether, glycerin and in fixed oils. Sp. gr. 1T16 to 1 125. 

B.P. Dose.~5 to 10 ms. or 0*3 to 0*6 mil. 

€ E S TC 

Creosote. (Creosot.) 


Syn.— Creasote. 

Source — Obtiijned^by^jbhe^ distillation^ ot wood tar,. anfl containg^ 

^^nharacters.— A colourless or yellowish, highly refractive liquid; 
odour, penetrating and smokv; taste, acrid. Solubility.— Slightly 
soluble in water, miscible with alcohol (90 p.c), ether, chloroform, 
fixed and volatile oils. Sp. gr. not below 1.070. 

B.P. Dose.— 2 to 10 ms. or 0*12 to 0*6 mil. 


Non-official Preparations 

1 Creosoti Carbonas, U.S P Syn —CreosotaJ —A viscid, amber-coloured 
almost odourless and tasteless liquid, insoluble in water, containing car- 
bonates of guaiacol and Cl eosol Pose^ U S grs orlgim. 

21 
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2. Vapor Creosoti Co Syn —hiliaJatio lodz Co —Creosote 2, Phenol 2, 
Tinct Iodine 1, Sp Ether 1, Sp Chloioform 2 Useful m tuheiculosis, as in- 
halation fiom Yeo’s inhalei 

3. Guaiacolis Benzoas Syn — Bensosol^—ln colouiless, almost odouiless 
and tasteless ciystals It is less nauseous Dose —4 to 12 grs. or 0 3 to 0 6 gim 

4. Potassii Guaiacolsulphonas Syn —TJiiocol —WhiiQ powdei soluble in 
water. Combines the good effect of creosote and ^ajacgl without then dis 
advantages Especially useful for children. Dose —Vh to 15 gi s or 0 5 to 1 gim 

5 Guaiacol Camphor ate. Sy7i — Guaiacan 2 phol —K combination of guaiacol 
and camphoric acid Foi night sweats of phthtsis Dose,—b to 10 gis oi 0 3 to 
0.6 grm 

6. Guaiacol Cinnamate acoZ —Insoluble in water iniesiinal 

phthisis Dose —5 to 15 grs. or 0 3 to 1 grm. 

7 (jT ^ a |aeol j larh onas Syn,—Duotal—K-n inodorous, tasteless powdei 
Insoluble in water. Dose ~5 to 15 gis. oi 0 3 to 1 grm. 

Phaemacology op G-uaiacol and Creosote 

Externally — The action of creosote is very similar to that 
of carbolic acid, creosote being an antiseptic, disinfectant 
and deodorant, but as it is a complex product, its action is 
not always uniform, and cannot therefore be relied upon. 
Guaiacol is a local anaesthetic. 

Internally. Gastro-intestinal tract— When applied to 
the mouth, both creosote and guaiacol produce smarting and 
salivation, and destroy the epithelium In the stomach they 
are supposed to depress the terminal filaments of the sensory 
nerves of the mucous membrane and to arrest putrefactive 
and fermentative processes by destroying low forms of 
vegetable life such as torulae and sarcime without affecting 
the pepsin. Large doses cause nausea, vomiting, colic and 
diarrhcea, with frequent pulse and slow and laboured respira- 
tion, without producing any convulsion. 

Guaiacol is an antipyretic and acts like the salicylates, 
and a powerful diaphoretic. 60 ms. mixed with olive oil or 
lanoline and rubbed over the skin causes profuse perspiration. 

Secretions. — They are readily absorbed into the blood, 
and are eliminated by the bronchial mucous membrane and 
kidneys, which they stimulate, increasing the bronchial and 
urinary secretions, and if fetid removing their foetor. 

Micro-organisms — They act as poisons to microbes, 
especially to tubercle bacilli when locally brought into con- 
tact with them, as by inhalation. 

Therapeutics of Guaiacol and Creosote 

Externally . — Creosote cannot be used as a general anti- 
septic on account of its indefinite composition. But as creo- 
sote vapour or^ creosote spray it is useful as inhalation in 
chronic bronchitis, phthisis, gangrene of the lungs, etc. A 
few drops of creosote or guaiacol rubbed on the pit of the 
stomach, the part being afterwards covered with cotton-wool, 
causes profuse diaphoresis, and will often bring down the 
temperature in cases of fever. 
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Internally. Gastro-intestinal tract.— A pellet of cotton- 
wool soaked in creosote or guaiacol relieves toothache when 
introduced into the cavity of the painful carious tooth. In 
small doses, 1 to 2 ms , they relieve nausea, vomiting and 
gastralgia. They also check fermentative dyspepsia and 
diarrhoea, when given with bismuth and alkalies. For inter- 
nal use guaiacol is preferred. 

Lungs.— Both creosote and guaiacol are considered spe- 
cifics for phthisis, because of their supposed lethal effects on 
the tubercle bacilli. They must be commenced early and 
continued long and in increasing doses. Commencing with 
5 to 10 ms. doses either may be increased up to 30 ms, 
Guaiacol carbonate and thiocoi are better borne than creo- 
sote, and they may with advantage be combined with quinine. 
While some clinicians claim these remedies as valuable in 
relieving cough and expectoration and causing general im- 
provement, others are equally sceptical and are of opinion 
that they are of little value. They often upset digestion 
when their use requires to be discontinued. 

Prescribing hints.— Creosote or guaiacol maF be given 
by mouth, in pilules, capsules, perles, emulsions or mixed 
with milk or cod-liver oil. Sometimes the mucus secretion 
of phthisis is wonderfully decreased by using the creosote 
spray. During haemoptysis creosote treatment must be stop- 
ped. When combined with oxide of silver it forms an explo- 
sive compound unless previously mixed with some inert 
powder. 

For inhalation, creosote may either be given alone or 
mixed with phenol upon a respirator, or it may be used in 
the form of the Yapor Creosote The Brompton formula is* 
creosote 1 , spirit of menthol (20 p c.) 1, spirit of chloroform 1. 
The addition of spirit of chloroform makes it more sedative 
in its action. 

Class F : Drugs used for X-ray examination of Lungs 
and Bronchioles 
Oleum lodisatum 

OJLEU lO ISATII 

Iodised Oil. (01. lodisat.) 

Syn.— Lipiodol , lodipin 

Source —Iodised oil is an iodine addition pioduct of poppy-seed oil, and" 
may toe piepaied Ly treating poppy-seed oil with hydnodic acid Contains 
39 to 41 p c , ot combined iodine. 

Characters —A colouiless oi pale-yellow, cleai, viscous, oily liquid , odour, 
slightly alliaceous , taste, bland and oily On exposure to air and sunlight, 
it decomposes and develops a dark blown colour Insoluble in water, soluble 
in ethei, in chloiofoim, and in light petroleum 

Action and Uses 

It has been used intramuscularly as a substitute for 
iodides in the treatment of asthma, syphilis and rheumatic 
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affections. Bat its chief use is to visualise bronchi and their 
ramifications, bronchial and pleural fistulas, permeability of 
bronchial fields, localisation of pulmonary cavities, and 
spinal cord compression. 20 to 30 c.c. is injected into the 
trachea either through a canula introduced through the 
glottis or through a curved needle inserted through the 
cricothyroid membrane, after anmsthetisation with cocaine 
As a rule most of the drug is thrown out with the expectora- 
tion. A portion may be absorbed and excreted through the 
urine and saliva. When injected into the cisterna magna 
or into the lumbar region it helps to localise spinal cord 
compression. It is non-toxic and produces no reaction when 
given subcutaneously or intramuscularly. A case of death 
has recently been recorded. 

GEOUP YIII 

DEUGS ACTING ON THE GASTEO-INTESTINAL TEACT 

Mouth.— Normally the mouth harbours a large number of bacteria, 
and although the majority of them are harmless saprophytes, under 
favourable conditions they are capable of developing pathogenic 
properties. Since many diseases arise from oral sepsis, the condition 
of the mouth is of great significance. Pyorrhoea alveolaris, infected 
tonsils and some forms ot stomatitis have been known to produce 
diseases in some distant parts of the body. Oral sepsis is also a com- 
mon cause of complication, through secondary infection, in diseases 
like typhoid, pneumonia, apoplexy, etc. A clean mouth therefore is 
of great importance in therapeutics. Unfortunately it is very difficult 
to keep the mouth sterile for more than a few minutes, although the 
use of disinfectants check the growth and further progress of the 
bacteria. The best means of keeping the mouth clean is by the use 
of dentifrices and antiseptic mouth washes so that food particles 
cannot lodge in between the teeth where they can undergo fermenta- 
tion and decomposition. In case of septic condition of the mouth 
much can be done by cleaning the mouth with hydrogen peroxide ; 
tincture of iodine, either as paint or as a gargle diluted with warm 
water , or by the systematic use of antiseptic tooth powder 

Treatment of pyorrhoea is unsatisfactory as it is very difficult 
to apply any disinfectant into the mfected pockets. Attempts have 
been made to clip off the pockets and thus prevent accumulation of 
pus. Application of disinfectants by ionisation has been tried 
apparently with good result. 

Dentifrices are preparations used for cleansing the teeth. They 
may be antiseptic^ when they contain drugs like quinine, phenol, 
etc. ; and astringent when they contain preparations containing 
tannin, like kino, krameria, myrobalans, etc. 

^ Ant^eptic mouth washes contain boric acid, phenol, thymol, potas- 
sium chlorate, etc. A useful preparation is Liquor Antisepticus which 
m au imitation of the proprietary preparation Listerine (see thymol). 
Hydrogen peroxide with water or tincture of iodine with water may 
also be used (see Gargles, page 41). 

Children often siffifer from caries of the teeth, due either to acid- 
formmg bacteria from decomposed food lodged between the teeth, or 
to denciency of calcium in the system. Administration of cod-liyer 
^ X ^ food rich in vitamin D, with plenty of milk are 

indicated in cases of calcium deficiency. Normally whole milk sup- 
plies suffioieht calcium and vitamin D. Butter, or liquor calciferolis 
may also be administered to supply vitamin D. 
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Salivary secretion.— The saliva perfoims, two definite functions 
mz (1) initiates the process of digestion and aids the deglutition of 
food ; and (2) washes out of the month any harmful substances. The 
salivary glands are supplied by (1) sym- 
pathetic^ stimulation of which causes 
vaso-oonstriction and a scanty flow of 
viscid saliva ; and (2) the parasympa^ 
stimulation of which causes 
vaso-dilatation and a copious flow of 
saliva. 

Normally the secretion of saliva is 
increased by (a) the psychic reflex^ ex- 
cited by the sight or smell of food ; 

(5) the chemical stimulation of the 
nerves of taste in the mouth; and (c) 
mechanical stimulation induced by 
chewing; whicli also provokes a flow 
of saliva chiefly from the parotid. The 
amount of saliva also depends upon 
the condition of the water content of 
the blood, after profuse perspira- 
tion and excessive purgation the secre- 
tion IS diminished and the mouth be- 
comes dry. 

Drugs which increase the secretion Fig 17— inneivation ofthe Sail- 
of saliva are called sialagogues. They vary Glands A, parotid , B, sub- 
may act as follows maxillaiy, C, sublingual glands 

1. By exciting the peripheiy of the s c.g , superior ceivical ganglion 

affei^ent nerues.— These are acids and sending out sympathetic bian- 
aeid salts, pungents, aromatics, volatile dies to the glands b.choidatym- 
oils, bitters, alcohol, ether, chlorofoim. pani (parasympathetic j supply- 
They act reflexly from the mouth, mg the submaxillaiy and the 
Naiiseants, like ipecacuanha and tartar sublingual glands, through the 
emetic, act by stimulating the sensory facial (AfteiMayerand Gottlieb), 
ends of the vagus in the stomach. , 

2. By stimulatinq the parasympathetic endings,— These are some- 
times called specific sialagogues. They are pilocarpine, acetyl- 
choline, physostigmine and muscarine. 

3 By stimulating the autonomic ganglia. — Nicotine group first 
stimulate then depress 

4 ' By stimulating the sympathetic endings. — Adrenaline and 
ephedrine. 

Many drugs, such as mercury and potassium iodide, are excreted 
with the saliva and increase its secretion. This is counteracted by 
atropine 

Drugs which decrease the secretion of saliva are called antisiala- 
gogues. They may act as follows 

1. By allaying irritation of the mouth, as potassium chlorate, 
borax, astringent gargles, etc. 

2 By paralysing the parasympathetic endings. — Atropine. 

Opium and morphine also reduce salivary secretion by diminish- 
ing the excitability of the centres of sensory nerves. 

DRUGS ACTING ON THE STOMACH 

The stomach forms the reservoir for the reception of food which 
it reduces to a liquid or semi-liquid condition partly by digestion 
and partly meohanically. The solid food remains in the stomach 
for several hours, and diirinsr this period the musonlature contracts 
in such a way that the more liquid portions as they are formed are 
ejected at certain intervals through the pylorus into the duodenum. 
Except at definite intervals when the pyloric sphincter relaxes, the 
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food is entirely shut off from the rest of the alimentary canal by the 
tonic contraction of both the pyloric and cardiac sphincters The 
pyloric end protects the small intestine by preventing the passage 
of nnassimilable material. This opening is under the control of 
refie't action, and opens only when the food material has reached a 
certain stage of digestion It also prevents concentrated solutions 
from entering the small intestine without being suitably diluted. 

Two sets of nerves control the movements of the stomach, 'yfsr. 
the vagiis or aiignientor, stimulation of which causes contraction, 
and the splancJimcs ov inJitbUor^ stimulation of which causes relaxation 
of the stomach and arrest of its movements, except the pyloric 
sphincter to which the fibres are motor. It is essentially an autonomic 
organ, gastric digestion may continue both as regards secretion and 
movements even after section of all the extrinsic nerves. 

The gastric |uice performs the following functions : — * 

1. Peptic digestion. — This is helped by the secretion of pepsin 
and hydrochloric acid; and the most obvious function of the acid 
is to activate the pepsin to help the digestion of protein. This 
function however is not very important since the digestion of meat 
by the tryptic ferment remains unimpaired in the absence of hydro- 
chloric acid. 

2. Antiseptic action.— This is more important, as an acid secretion 
in the stomach kills many organisms, notably streptococci.^ which 
may be swallowed with food or carried from the mouth with saliva 
and other mucous secretions from the nose and pharynx. Moreover 
the dysentery, typhoid and cholera organisms are more or less killed 
by the gastric juice. Increased alkalinity of the contents of the small 
intestine, which results frorn the absence of hydrochloric acid in the 
stomach, favours the invasion of the duodenum, which is normally 
acid, with B. coU from the colon. The absence of hydrochloric acid 
therefore will favour infection of the small intestine with streptococci 
from above and with B. colt from below. These changes combined 
with the mechanical irritation of the mucous membrane with insuffi- 
ciently broken down food will eventually lead to chronic enteritis 

3. P[(Bmopoiesis.—(a) Iron absorption. — Normally the food contains 
sufficient iron for the maintenance of the normal percentage ofhsemo- 
globin in the blood. In case of achlorhydria there may be deficiency 
of food and consequently of food iron, or if there be any loss of blood, 
the amount of iron absorbed from food may not be sufficient to main- 
tain iron equilibrium, and microcytic anaemia may result. But how 
far_ this is due to failure^ of acid in converting the food iron into more 
assimilable form, or tjie inability of the intestine to absorb iron owing 
to unhealthy condition, is not settled. 

(b) Production of hosmopoietin. -Q^stle has pointed out that the 
gastric juice contains a substance (intrinsic factor) which acts on the 
protein of the food (extrinsic factor) to produce a blood maturing 
principle essential for the maturation of the red blood corpuscles by 
the bone marrow, and its absence leads to Addisonian (pernicious) 
anaemia. This intrinsic factor which is of the nature of an enzyme 
has been named by Wilkinson as hcemopoietin 

Pcodiictwn of Neuropoietin. — It has recently been shown that 
the srastric juice also forms another substance allied to haemopoietin 
which IS essential for the normal nutrition of the central nervous 
system. It is also of the nature of an enzyme and its absence from 
the gastric juice leads to the degeneration of the posterior or the 
lateral columns of the spinal cord. 

Gastric secretion is controlled by vagus which contains the secre- 
tory fibres stimulation of the peripheral end of the cut vagus is 
followed by secretion of the gastric juice Pawlow and his followers 
have shown that the stomach of a hungry dog will secrete gastric 

*Huist, Bniish Medical Joional., Oct 13_, 1934. 
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juice if he saw or smelled food, though there was no food in the 
stomach, and this was possible as long as the vagi were intact. It is 
evident that sensation of taste, odour, etc , reflexly stimulates the 
secretory fibres of the vagus, and the secretion so induced is termed 
‘’‘‘psychtc or appetite secretionP This secretion initiates gastric diges- 
tion which is supplemented by further secretion arising in the 
stomach itself. It has therefore been suggested that this supple- 
mental secretion is due to some chemical or hormonic stimulus. 
In fact Edkins* has shown that extracts of pyloric mucous membrane 
when miected into the blood cause an increased secretion of gastric 
juice. This has been attributed to the formation of secretagogues 
produced by some food and which acting on the pyloric mucous mem- 
brane form gastrin or gastric secretin, which being carried through 
the blood, acts as a chemical stimulus to the glands. Some foods^ 
chiefiy meat extracts, soup, etc., provoke the formation of this chemi- 
cal stimulus, while white of egg, bread, and isotonic salt solution 
produce no such action 

1. Drugs which increase the secretion of gastric juice are called 
stomachics.— They act by various means, vis, (1) reflexly hy stimu- 
lating the nerves of the mouth,, so-called psychic secretion Substances 
which stimulate the gustatory endings of the mouth in an agreeable 
manner and which excite sensation of appetite, increase the secretion 
of gastric juice. To this class belong good food, condiments and 
wine. Bitters and aromatics before meals stimulate psychic secretion 
reflexly through the nerves of taste; (2) hy stimulating secretory fibres 
of the vagus, pilocarpine and muscarine; (3) direct stimulation of the 
fundus, Pawlow has shown that alcohol in concentration of above 
5 p.c. increases gastric secretion by stimulating the mucosa of the 
fundus ; (4) stimulation of the pylorus, certain meat extracts, fatty 
acids, soups, etc., act as chemical stimulus, probably through hor- 
monic action; (5) alkalies, when given before meals increase the 
quantity of gastric juice. 

Subcutaneous injection of histamine acid -{phosphate (1 mg) has 
been shown to increase gastric secretion, this it does m doses which 
have no effect on blood-pressure. It has been suggested that gastrin,, 
and possibly also secretin, are probably histamine or a closely related 
derivative. How it acts is not known. 0.5 to 1 mg. is used intra- 
muscularly to differentiate true from pseudo achylia and also to test 
the secretory response of the stomach in gastric troubles. 

2. Drugs which decrease the secretion of gastric juice.— Increased 
secretion of gastric juice or hvperchlorhydria may occur and requires 
treatment. The secretion is diminished by (1) Astringents, eg, salts 
of metals, opium, and substances containing tannin ; these reduce 
vascularity and act as astringents; (2) atropine, which paralyses the 
vagus^ endings ; (3) fixed oils and fats ; (4) alkalies, these are largely 
used in certain forms of dyspepsia to neutralise excessive acidity 
due to lactic and fatty acids ; the gastric juice is at first diminished 
but after recuperation the glands secrete more acid. 

Just as peripheral stimulation increases psychic secretion, so also 
excitement, violent emotion and anxiety inhibit this secretion. Iced 
water will also dimmish the secretion. Drinking iced water during 
or just before meals is therefore not desirable for proper digestion, 

3 Drugs modifying the composition of gastric juice.— Gastric 
juice may be deficient, or may be excessive (hyperchlorhydria). 
Deficiency may be due to disease of the stomach, when less acid is 
secreted; or may be due to excessive accumulation of mucus, as 
happens in chronic gastritis. It is often absent or deficient in 
febrile conditions and many other diseases. Hvperchlorhydria^ is 
common in patients suffering from gastric ulcer. Excessive secretion 
is treated by alkalies. Of this magnesium oxicie is best as it does 
not form carbonic acid which itself excites formation of gastric secre- 

of Ph^f Biology, 1906. 
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tion. Calcium and magnesium carbonates come next and are stronger 
than bicarbonates of sodium and potassium. Bismuth carbonate is 
least powerful. 

To he^ digestion hydrochloric acid dilute is given alone or with 
pepsin. The deficiency of ferment is treated with such drugs as 
pepsin, pancreatm, papain and taka diastase. 

4. Drugs modifying gastric movements. — Excessive movements of 
the stomach demand the use of drugs which have a soothing eh’ect 
on the mucous membrane, or which will act through the motor 
mechanism Gastric sedatives are drugs which soothe the mucous 
membrane of the stomach. Thev are cocaine, chlorbutol, or those 
which relieve vomiting {see antiemetics, page 336 ). Atropine and 
adrenaline reduce excessive movements, the former by depressing 
the vagus, the latter by stimulating the sympathetic. Opium dimini- 
shes gastric movements by acting on the muscle and causes contrac- 
tion of the pyloric sphincter. Insoluble salts of bismuth, magnesium 
and calcium form protective coating and reduce gastric movements, 
while cocaine, hydrocyanic acid dilute, chlorbutol and chloroform de- 
press the sensory endings and reduce reflex movements of the stomach. 

The effect of acids and alkalies on gastric movements is of some 
practical value. The presence of free acid in the stomach causes 
closure of cardiac orifice, increases pyloric peristalsis and opens the 
pyloric sphincter and allows the gastric contents to enter the duode- 
num. The presence of free acid m the duodenum causes reflex closure 
of the pylorus which does not onen till the contents have been neu- 
tralised by the intestinal juices. It will thus be seen that the control 
of the pyloric sphincter depends more upon the duodenum than on 
the stomach. Irritant solutions however cause closure of the pylorus, 
as happens when emetics are used, or when there are irritating food 
materials, when the stomach itself will reject by emesis, whereby 
the cardiac sphincter opens and the pyloric sphincter remains closed. 
Alkalies as a rule retard the emptying of the stomach, hut the con- 
tents are emptied almost at the same late when they are feebly 
alkaline or acid, or neutral. 

5. Drugs that help expulsion of gas, or carminatives.— These act 
by (1) exciting regular peristaltic movements ; (2) dilating either 
the cardiac or sometimes the pyloric sphincters ; and (3) stimulating 
the nerves and muscles. The volatile oils are best in this respect. 
Aromatics and aromatic bitters, camphor, menthol, spirits, etc., are 
used to expel gas from the stomach. 

Class A : Vegetable Bitters 

The quality of bitterness is widely distributed throughout the 
vegetable kingdom, but many drugs, while possessing the bitter 
taste, have other and more important actions which overshadow the 
bitter quality, e.g. nux vomica on the nervous system, and quinine 
as antiperiodic On the other hand, bitterness is the only quality of 
the drugs of this group and their therapeutic uses are linked vdth 
this property. Bitters in this sense form a class of the larger group 
of stomachics. 

Bitters are divided into : — 

(a) simple hitters^ like calumba, quassia, gentian, chirata ; and 

[h) aromatic hitters.,^ serpentary, aurantii cortex The presence 
of volatile oil in this group materially adds to the stimulat- 
ing effect. 


CAIiUM: A 

Calumba. (Calumb.) 

Syn.— Calumbse Radix. 

Sonrce.— The dried transversely or obliquely cut slices of the root of JaUor- 
Jitsa patmaia. 
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Characters — In iriegulai, flattish, ciicular oi oval, centially depiessed 
pieces, 2 to 6 cm or more m diameter, 3 to 12 mm in thickness , yellowish. 
Coik, biownish, wiinkled , cortex, thick with radiating lines. 

Composition— (1) Oohtmhin, a colourless crystalline hittei principle i2) 
Three yellow crystalline alkaloids allied tobelhellne—CoZ^/» 2 ^>aww^e,Pa/« 2 «- 
tinea>na Jateorlit^ine. (3) Cohimbic acid (4) Starch, {b) Mucilage No tannic 
acid 

B P Dose —10 to 30 grs. oi 0 6 to 2 grm 

Official Preparations 

1 Infusum Calumbse Concentratum — B P Dose —30 to 60 ms. oi 2 to 4 mils 

2 Infusum Calumbae Recens— Fresh infusion should be used within 12 
houis of its preparation BP Dose — V^to 1 oz oil5to30mils 

3. Tinctura Calumbae —10 p c B P Dose —SO to 60 ms or 2 to 4 mils. 

UASSIA 

Quassia. (Quass.) 

Syn —Quassias Lignum 

Source —The wood of the trunk and branches of Picicena exceJsa. 

Characters —Logs of vaiying length, or in chips or raspings, yellowish 
white, tough, dense, but easily split. Inodoious Taste, intensely bitter. 

Composition —d) Quas^iu, a mixture oi a~picras77iin ^-picrasmin 
piinciple No tannin 

B P Dose —2 to 8 grs. or 0 12 to 0 6 grm 

Official Preparations 

1 Infusum Quassiae Concentratum —B.P Dose —30 to 60 ms oi 2 to 4 mils. 

2 Infusum Quassiae Recens —B P. Dose —Vs to 1 oz oi 15 to 30 mils Should 
be used within 12 houis of its pieparation 

3 Tinctura Quassiae —10 p.c B. P Dose —30 to 60 ms. or 2 to 4 mils 

GENTIANA 

iGentian. (Gentian.) 

Syn — G-entianae Radix. 

Source —The dried rhizome, and loot of Genhana lutea 

Characters -In yellowish-biown, entiie or longitudinally split wiinkled 
cylindrical pieces, seldom exceeding 2^2 cm thick, vaiying in length, encir- 
cled by leaf-scai and teiminated by a leaLbud Tough when moist, brittle 
when diied Fiactured suiface leddish yellow, cential portion soft, not 
ladiate Odoui chaiacteristic. Taste, flist sweetish, then bitter Should 
not yield reactions with staich. 

Composition -Contains- (1) Gentiin, a glycoside, and (2) Genitamarin. (3) 
Genti ante acid (4) A trisacchaiide, pectin and oz?. 

Incompatibles —Iron and lead salts, silver niti ate. 

BP Dose.— 10 to 30 grs or 0 6 to 2 grm 

Official Preparations 

1 Extractum Gentianae. — BP Dose,— 2 to 8 grs or 0*12 to 0*5 grm * 

2 Infusum Gentianae Compositum Concentratum — B P Dose —30 to 60 ms. 
or 2 to 4 mils.'' 

3 Infusum Gentianae Compositum Recens —B.P Dose,— to 1 oz. or 16 to 30 
mils. 

4 Tinctura Gentianae Composita — 1 in 10 B.P. Dose.— 30 to 60 ms. or 
2 to 4 mils. 

C I ATA 

Chiretta. (NotofiScial) 

Syn. IV —Ghireta, Beng Chiraytat^Lin^ Bhunimba, Sans 

Source -The dried plant, Sweitia Chirata^ collected when in flowei. 
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Composition.— (i) Gheratin, an active amorphous bitter principle in com- 
bination with i2) Ophehc Actd ISfo tannic acid 

Non-official Preparations 

1. Infusum Chiratae —1 in 20 0/2 hour). Dose — Vs to 1 oz or 15 to 30 mils 

2 Tmctnra Chiratas —Dose — 1/2 to 1 dr or 2 to 4 mils, 

SE PE]^TA lA 

Serpentary. (Serpent.) 

Syn — Serpentaiise Rhizoma. 

Source — The dried rhizome and roots of Artsiolochta reticulata, known in 
commerce as Texan sei pentary 

Characters — Rhizome, tortuous, about 1 to 2 cm long and about 2 mm. 
thick, the upper suiface beaiing lemains of aerial stems up to about 2 mm 
diameter; on the under suiface numerous wiiy loots about 10 cm long and 
0*2 to 12 mm thick Odour aiomatic and camphoraceous , taste, strong, 
camphoraceous and bitter 

Composition — A bitter principle appaiently an alkaloid, Aristoloch^ne, a 
volatile oil Ip c. and tannin. 

B P, Dose — 3/4 to IV 2 gr or 0 05 to 0 1 gnn. 

Enters into — Tinct Cmchonse Co. 

AIT ANTII CORTEX € XS 

(Anrant. Cort. Rec.) 

Fresh Bitter-Orange Peel 

Syn I. Y.—Kamla nehur I'Jiosa, Beng ITare 7 igi he hohla, Hind 

Source.— The fresh outer part of the pericarp of the ripe, or nearly ripe, 
fruit of Citrus Aurantium 

^Characters -Thin strips with but little of the white spongy part of the 
pericarp attached Outer surface, red or deep orange-red and pitted Epider- 
mal cells, small and polygonal, parenchymatous tissue containing iarge oil 
glands and numerous crystals of calcium oxalate Odour, fragi'ant , taste, 
aromatic and bitter 


Official Preparations 

1 Tinctura Aurautii —1 m 4 B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 
- Syrupus Aurautii —1 m 8. B P. Dose —30 to 120 ms or 2 to 8 mils 


AU AXTII CO TEX SICCATUS 

(Anrant. Cort. Sic.j 
Dried Bitter-Orange Peel 

^ ^ 2 pc, which consists of a terpene, 

au'rantiamann a bmTrpnncIple iso-hespendin. 

Enters into.-Inf Gent. Co Eee.Tinct Gent Co , Tinot Cinohon. Co 
Official Preparations 

’’ -B.P Dose -30 to 60 ms. or 2 to 4 mas. 

- lafasum Anrantii Eecens -B P. Dose -i/e to 1 oz. or 15 to 30 mils 


PHA.EMAC0L06T OP BiTTEES 
Internal! If. —-Prire bitters stimulate the nerves of taste 
and reflexly increase the salivary and gastric secretions. 
Bitters have no action on the stomach, and introduced 
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directly into the stomach through a tube cause no increase 
of gastric secretion. It is the bitter taste that determines the 
action and by some reflex path they stimulate the activity 
of the gastric glands. As a consequence the appetite is 
sharpened and digestion is improved. The gastric ferments 
are not increased although the increase of gastric juice 
augments the flow of pancreatic secretion. Bitters are used 
as stomachics and appetisers. Their efficacy is increased 
by combining with aromatics and alcoholic preparations. 
Large doses produce opposite effects, i.e, diminish the secre- 
tion. If continued long they derange digestion by producing 
gastric catarrh. 

In addition to the bitter property, aromatic bitters, be- 
cause of the presence of volatile oils, act as carminatives and 
slightly increase the peristalsis. 

Blood. — Most bitters, like volatile oils, produce leuco- 
cytosis. 

Therapeutics of Bitters 

Bitters are daily used to promote appetite and digestion in 
cases where the stomach participates in the general enfeeble- 
ment of the functional activity caused by various diseases, 
overwork or starvation. They are specially valuable during 
the period of convalescence from acute diseases, but are 
contra-indicated in all diseases of the stomach that are 
accompanied by pain, vomiting, inflammation or ulceration, 
such as gastritis, gastrodynia, gastric ulcer, gastric cancer. 
An infusion may be injected into the rectum as an anthel- 
mintic for thread-worms. 

Prescribing hints. — Bitters should not be given in a con- 
centrated form for a long time without interruption. Calumba 
is the least irritant of them all. Being free from tannin, 
calumba, quassia and chirata can be given with iron. They 
may be usefully combined with dilute hydrochloric or nitro- 
hydrochloric acids ; or if there is any irritability of the 
stomach, with alkalies and bismuth salts They are gene- 
rally used 20 to 30 minutes before food. Quassia being 
devoid of flavour is intensely bitter. 

Class B: Digestive Ferments 
Pepsm, Pancreatin* Papain, Malt, Taka Diastase 

1. Proteolytic Ferments 

PEPSINU 

Pepsin. (Pepsin.) 

Source. — A proteolytic enzyme of the gastric juice of animals. 
Obtained from the mucous membrane of the stomach of certain 
animals commonly employed for food. 

Characters. — A colourless, or light buff-coloured, amorphous pow- 
der, or translucent scales ; odour, faintly meaty ; taste, slightly acid 
or saline. Solubility . — Moderately in water, insoluble in alcohol 
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(90 p.c.). Should dissolve 2,500 times its 'sveight of coagulated egg 
albumen 

B P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm. 

Non-official Preparations 

1 Liquor Pepticus, B P C.-Stiongei glycerin of pepsin, 125 mils , dilute 

liydi*ochloiicacid,25mils, alcohol (90 p c )100 mils, glyceiin,25 mils, distilled 
watei qs 1000 mils. 1 to 2dr or 4 to 8 mils. 

2 Mistura Bismuthi Composita cum Pepsiuo, B P C. — 1 dr contains con- 
centrated solution of hismuth di , pepsin Igr, tinctuie of nux vomica 71 /a 
ms., dilute hydiocyanic acid 2 ms with chloioform, solution of bordeaux B 
and watei . Dose.—^h to 1 dr or 2 to 4 mils. 

3 Mistura Bismuthi Composita cum Pepsino et Morphina, B.P C. — Contains 
1/10 gr. of morphine hydi ochloride in 1 dr of Mistui a Bismuthi Co cum Pepsino. 
Dose,—^k to 1 di. 01 2 to 4 mils 

4 Glycermum Pepsiui, B P C.—Pepsin 100 grm , hy drochloi ic acid 115 mil s , 

glycerin 600 mils , water q s to 1000 mils — 1 to 2 di 01 4 to 8 mils 

5 Peptone. — A pioduct of digestion ofalbuminoid substances. Occuisin 
neaily odourless, white 01 yellowish-bi own amoiphous powdei, 01 in scales, 
with a cheesy taste. Dose—b to 15 gis. 01 0 3 to 1 gim by mouth, Ve to 
P/a gis. or 0 01 to 01 grm by injection 

6 Senparium, B.P.C An enzyme obtained from the 

glandular layer of the fouithoi tiue digesting stomach of the calf having the 
pLopeity of coagulating 01 cuidling milk Milk that has been pieviously 
boiled will not coagulate with lennet, as the calcium salts have been precipi- 
tated by boiling. The essence is laigely used for the prepaiation of junket, 
rennet whey, etc. lto2dis will coagulate about a pint of milk 

7 Pulvis Pepsmi Compositus, B P C —Pepsin, about 1 in 6, pancreatin, 1 in 
10 , and diastase 1 in 100 with lactic acid, hydiochloiic acid and lactose Dose — 

10 to SO grs Or 0 6 to 2 gim, 

PHAE5IACOL06Y AND TKEEAPEUTICS 

Externally.— pepsin can convert outside the 
body in the presence of warmth, moisture and acidity, pro- 
teins (albumin, fibrin, etc ) into peptones, and this action 
is taken adrantage of in predigesting food; hut the taste 
of the peptonised product becomes so unpalatable that it 
cannot be ordinarily prescribed. 

Infernally. — A similar process within the stomach, as seen 
outside, tabes place when pepsin is given hy the mouth. It 
is therefore a valuable agent in helping the digestion of 
those in whom the secretion of the gastric juice is deficient 
from : 

(1) Diseaseof the gastric follicles, as atrophy or dilatation. 

(2) Excessive secretion of mucus, as in chronic gastric 
catarrh, alcoholism. 

(3) Deficient circulation, as in anmmia, general debilitv 

old age. ’ 

It is recommended in diarrhoea of children, and some 
forms of vomiting caused by imperfect digestion. It is 
useless for the digestion of carbohydrates and fatty food 
Pepsin should, however, be used with judgment, for if con- 
tinued too long it may lead to gastric atrophy. In fact most 
cases do well without any ferment Pepsin is effective 
Only in the presence of acid, the optimum percentage being 
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0*4 p.c. The gastric juice is more often deficient in hydro- 
chloric acid, rarely the enzyme, and administration of dilute 
hydrochloiic acid alone will help digestion by converting 
inactive pepsinogen into pepsin. 

Peptone is used for non-specific desensitization in allergic 
conditions, and 0 5 grm. in cachets has been recommended 
an hour before meals in urticaria and migraine of gastro- 
intestinal origin which are instances of anaphylaxis. It has 
also been used in asthma, hay fever, prurigo, eczema and 
angioneurotic cedema. Injections of peptone once a week 
have been attended with good results in bronchial asthma 
by rendering the patient nonsensitive to protein. Por intra- 
venous use a 5 p.c. solution in normal saline is used. Begin 
with 5 ms. and increase with each dose by 2^ ms. unless or 
until it produces too marked a general reaction. For intra- 
muscular injection a 7.5 p c. solution is used, commencing 
with 0 3 c.c. and increasing by 0 2 c.c. to a maximum of 
1.5 c c. which is reached at the 7th dose These injections are 
given once or twice a week. Similarly intravenous injection 
of peptone is useful in various forms of infective fevers {see 
Protein Therapy). 

Prescribing hints — Pepsin may be given in powders, 
pills, cachets, tablets or capsules. Many of the market pre- 
parations are worthless. Being reliable preparations, gly- 
cerinum pepsini and liquor pepticus are the best to use. 
It should be given with, or directly after, meals, either com- 
bined with, or followed by, a dose of acid hydrochloric 
dilute. 


PAXC EATINU 

Pancreatin. (Pancreatin.) 

Source.— A preparation of the pancreas, containing the enzymes, 
trypsin, amylase, and lipase. Prepared from the fresh pancreas of 
certain animals commonly employed for food, by extraction of one 
part with four parts of alcohol (25 p c.). 

Characters. — A colourless, or buff-coloured, amorphous powder ; 
odour, meaty. Soluble in water, forming a slightly turbid solution ; 
insoluble in alcohol (90 p c.), and in ether. Should be kept in well- 
closed containers in a cool place. 

B.P. Dose.— 3 to 10 grs. or 0.2 to 0.6 grm 

Nox-ofpicial Preparations 

1. Peptonised Milk —Dilute 1 pint of milk with 4 ozs of water and heat 
to 1300 p (If a thermometei is not at hand, boil one-half of the mixture and add 
it to the other half) To this add two teaspoonfuls of liquor pancieatis orS gis. 
of extract pancreatis with 20 grs sodium bicarbonate and leave the vessel 
neai a die or hearth for 15 minutes, or in the ordinary temperature of the loom 
for 3 hours If not used at once, it must be heated to boiling-point Pulvis 
Pancreatmi Co , containing both the extiact and soda is moi e convenient 

2 Pulvis Pancreatmi Compositus, B P. C. S^n — Feptomsing Powder,— 
Panel eatm 1 in 5 with sodium bicaibonate In tubes of 25 grs. each of which 
is suificient to peptonise one pint of milk 

3. Liquor Pancreatmi, B P C Syn —Liquor Pancreatis , — Olycerin of pan- 
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creatin, about 1 m 6, witn sodium bicaiboiiate, glyceiin, alcohol(eo pc ) and 
water. Dose, t o 2 di or 2 to 8 mils. 

4. Trypsin, B.F.C.~The proteolytic feiment of the pancreas Converts 
proteins into peptones in alkaline media Used foi peptonising milk, and 
in diabetes Dose.—Z to 10 grs or 0 2 to 0 6 gi m. m keratin-coated pills. 

PHAIiilACOLOGY AND THERAPEUTICS 

Internally. — Pancreatin or Pulvis Pancreatini Co, are 
best suited for predigesting liquid food before administra- 
tion in dyspepsia, diarrhoea, and gastric troubles. Chil- 
dren deprived of natural nourishment fare well on pancrea- 
tised food. Trypsin and pancreatin, in pills coated with 
keratin can be given two hours after meals with 20 grs. of 
sodium bicarbonate. Keratin protects them from the acid 
of the stomach, but it is doubtful whether the gastric juice 
becomes so deficient as not to exert any destructive effect 
on the pancreatic ferment. The value of pancreatic ferment 
is more problematical than that of pepsin. Pancreatic emul- 
sion is often given with cod-liver oil in wasting diseases 
when the stomach cannot well digest fat. Pancreatin has 
been used successfully as a preventive and for treatment 
of serum disease. 

Trypsogeuj which is supposed to contain enzymes of the 
islands of Langerhans is used in diabetes originating from 
pancreatic functional disturbance, but the results have not 
been satisfactory. Trypsin has been used in the treatment 
of cancer,^ but has hitherto proved a failure. The hypoder- 
mic injection of sterilised trypsin solution is combined with 
its internal administration, 

PAPAIN (Not official) Prepared from the juice of the unripe fruit of 
papaw, Canca Papaya In whitish, amorphous, slightly granulai powder 

Dose —2 to 10 gi s or 0.12 to 0 6 grm. 

Non-official Preparations 

1. Elixir Papami, B P C Papain 6, alcohol (90 p.c.) 15, water 45, aromatic 
elixir to 100 Dose.— to 1 dx or 2 to 4 mils with meals. 

2. Glyeerinum Papaini, B P. C.-Papain 9, Hydrochloric Acid Dil. 8, 
Simple Elixii 5, Glyceiin to 100 Dose - 1/2 to 1 dr. 01 2 to 4 mils with meals 


Pharmacology and Therapeutics 

Papain is used for the same purposes as pepsin and is very useful 
in cases where there are religions objections to the latter. It is also 
useful as a vemiluge for ascarides. Locally applied it causes absorp- 
tion of diphtheritic exudations. The dry powder may be used, or it 
may be administered in the form of elixir or glycerin. 


2. Amylolytic Ferments 

EXT ACTU AETI 

Extract of Malt. (Ext. Malt.) 


Source. Pi^pared from sound, malted grain of barley Soidevm 
distichon, by digestion with water at a suitable temperafm'^ and by 
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evaporation of the strained liquid under reduced pressure at a tem- 
perature not exceeding 55^, until a viscous pioclnct is obtained. Con- 
tains nitrogen equivalent to not less than 4.5 p.c. w/w of protein. 

Characters.— An amber oi yellowish-brown, viscous liquid ; odour, 
agreeable and characteristic ; taste, sweet. 

B.P. Dose. — 60 to 240 ms. or 4 to 16 mils. 

Offical Preparation 

1. Extractum Malti cum Oleo Morrhuse.— Approximately 15 p.c. v/v 
cod-Liver oil, oi 240 ms. contain 36 ms. of cod-liver oil. B P. Dose.— 60 
to 240 ms. or 4 to 16 mils. 

Non-official Preparation 

1 Diastase, B P C. Syn —Amylase — A mixture containing amylolytic en- 
zymes obtained fiom an infusion of malt Conveits not less than 50 times its 
weight of potato starch into sugar In yellowish-white, amorphous powdei, 
or in translucent scales Odouiless and tasteless Do&e.—\ to 5 grs oi 0 06 
to 0 3 grm 

Pharmacology and Therapeutics 

The various malt extracts, are valuable as foods for per- 
sons suffering from wasting diseases, such as phthisis, as they 
are easily tolerated by the stomach, and maltose leads to 
the formation of fat. Being sweet they may be used either 
alone or combined with cod-liver oil. Malt is a good source 
of vitamin B. 

Powdered malt in combination with baked wheaten flour 
in varying proportions forms most of the popular infant’s 
foods. It may also be taken mixed with milk or beer or 
sprinkled over porridge, but as diastase only acts in an 
alkaline medium it is best to give malt two hours after a 
meal. It is doubtful if it exerts any appreciable effect in 
promoting carbohydrate digestion. 

TAKA DIASTASE official) —An enzyme obtained from a species oi 

EuroUum orysce, cultivated on bran. A yellowish-white powder, which 
changes in a few minutes a hundred times its weight of starch into maltose. 

Dose.— 1 to 5 grs or 0 06 to 0 3 grm 

Pharmacology and Therapeutics 

It is very valuable in all forms of starchy dyspepsia with hyper- 
acidity such as are common amongst the rice-eating inhabitants of 
Bengal, and it will be found preferable to pepsin tn all cases of this 
kind. It may be combined with sodium bicarbonate. 

Class C : Emetics 

Vomiting is a complex physiological phenomenon to produce 
which several parts are brought into play. The chief of them is the 
vomiting centre in the medulla and the afferent stimuli earned to the 
centre from various sources. The centre may be excited directly by 
disturbances in the cranial circulation (anaemia of the brain), or by 
mechanical and chemical stimuli, eg. pressure due to growth, 
meningitis, uraemia, etc.; or by certain peripheral stimuli, 

e.g. various unpleasant sensations, repulsive sight, offensive smel], 
acute pain (renal colic), disturbances of the labyrinth (sea-sickness), 
and by certain drugs and poisons. 

Emetics are drugs which produce vomiting. This is often accom- 
panied by nausea, salivation, sweat, secretion of mucus from the air 
passages and oesophagus, qnick pulse and irregular respiration. 
During the act of vomiting the cardiac sphincter opens and the pyloric 
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porfcioa of the stomach tightly contracts, and the contents of the 
stomach are expelled by a simultaneous contraction of the abdominal 
muscles and the diaphragm. The co-ordination of all these move- 
ments IS controlled by the vomiting centre. 

(1) Local or Reflex Emetics^ also called G-astric Emetics. —These 
cause vomiting by stimulating the sensory endings of the vagus in 
the stomach. They act only when they reach the pyloric end of the 
stomach, and therefore act better when used with a large bulk of 
water tor rapid action, as they then reach the pyloric end rapidly. 
They are often used in cases ot poisoning, but being irritants they 
have an injurious effect if emesis does not occur. All gastric irritants 
act as emetics. Thus vomiting is a common accompaniment of almost 
all irritant poisons. The emetics are— zinc sulphate, alum, ipecac- 
uanha, emetine, carbonate of ammonia, copper sulphate, tartar emetic, 
mustard, common salt, warm water. 

(2) Central Emetics.— These act by stimulating the vomiting centre 
after absorption. As apomorphine. 

Digitalis, morphine and lobeline also cause vomiting by stimulat- 
ing the centre. 

Therapeutics.— Emetics are used (1) to remove foreign bodies from 
the throat and oesophagus; (2) to expel undigested substances and 
poisons from the stomach; (3) to increase secretion of bronchial 
glands, in small doses; and (4) sometimes to aid the action of anti- 
periodics. 

They are contra-indicated in hernia, aneuiism, prolapse of the 
rectum and uterus, peritoneal and intestinal inflammation, and in 
cases of threatened abortion, or when there is tendency to haemor- 
rhage or atheroma of vessels. 

Class D: Antiemetics 

These are drugs which are used to stop vomiting. They may act 
locally, when they are called direct antiemetics., or centrally. Exam- 
ples of central vomiting are sea-sickness, vomiting of pregnancy, 
cyclic vomiting and vomiting due to passage of calculus through the 
ureter or bile duct. Prevention of central vomiting is rather difficult. 
Atropine counteracts the vomiting due to morphine and pyloric spasm. 
Bromides and chloral hydrate in large doses depress the centre. Amyl 
nitrite and nitroglycerin are sometimes useful. The common anti- 
emetics are, small doses of adrenaline, alcohol, calomel and arsenious 
acid ; drop doses of solution of iodine or tincture of ipecacuanha ; 
hydrocyanic acid dilute, carbonic acid, cerium oxalate, cocaine, chlor- 
butoL creosote, ice, hot water and bismuth salts. 

A€I U Y CYANICU IliUTY 

(Acid. Hydrocyan. Dil.) 

Dilute Hydrocyanic Acid. HON 

Syn. — Diluted Hydrogen Cyanide ; Dilute Prussic Acid. 

Source. — An aqueous solution containing 2 p.c. w/w of hydrogen 
cyanide ; prepared by the interaction of dilute sulphuric acid and 
potassium ferrocyanide, 

Characters.— A colourless, volatile liquid with characteristic 
odour; sp. gr. 0.997; faintly acid. 

Ineompaxibles. — Copper, iron and silver salts, red mercuric oxide 
and sulphides. 

B.P. Dose. — 2 to 5 ms. or 0.12 to 0.3 mil. 

PHAEMACOIiOCT 

Externally. — Hydrocyanic acid is a protoplasmic poison 
and is absorbed from the epidermis, but more readily from 
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a raw surface. It paralyses the periphery of the sensory 
nerves, and thus acts as a local sedative and anaesthetic. 

Internally, Alimentary canal. — It has an acrid bitter 
taste and causes burning and reflexly salivation followed by 
numbness in the mouth and throat. It is absorbed rapidly by 
the mucous membrane, and has the same action in the 
stomach as on the skin, % e, depresses the sensory nerve 
terminations. It is therefore a gastric sedative and relieves 
pain. 

Blood. — It quickly enters the blood from all parts of the 
body and in poisoning it destroys the oxidase and prevents 
the cells from utilising the oxygen from the blood, conse- 
quently the oxyhsemoglobin is not reduced in the capillaries, 
with the result that the venous blood is found scarlet red 
and the tissues suffer from oxygen starvation. If however 
death is delayed, or the dose is not lethal, the acid is changed 
to harmless products in the tissues, which enable the proto- 
plasm to recover its oxygen-absorbing power ; the expired 
air becomes less rich in oxygen and contains more carbonic 
acid, and the venous blood regains its usual dark purple 
colour. 

Heart and blood-vessels. — A small dose stimulates the 
vagal centre and slows the pulse. A large dose at once 
arrests the heart in diastole, due to direct action on the 
cardiac centre, and on the nervo-muscular apparatus of the 
heart, for it has been observed that hydrocyanic acid stops 
the heart’s action even when topically applied. The blood 
pressure is first momentarily heightened and afterwards 
deeply lowered from a transitory stimulation and subsequent 
paralysis of the vaso-motor centre. 

Respiration. — It is excreted by the bronchial mucous 
membrane and depresses the sensory endings thus acting as 
a sedative and reduces cough. A small dose makes the 
respiration quicker and deeper, but is soon followed by 
depression when respiration becomes feeble and laboured 
and death takes place from asphyxia, except in those cases 
where the heart is instantly stopped by a large dose. 

rain. —Medicinal doses have no action. Large doses 
cause insensibility and coma, referable either to the direct 
action of the drug on the cerebrum or to the altered condi- 
tions of blood from asphyxia. Pupils are dilated. Convulsions 
do not occur in man, but are common in animals. 

edulla and cord. — Small doses stimulate the vagal, 
vaso-constrictor and respiratory centres for a brief period, 
but a large dose paralyses the respiratory, vasomotor and 
cardiac centres. The refiex excitability of the cord is first 
lowered and then abolished altogether. The peripheral 
sensory nerves are less affected by internal administration 
than by local application. The motor nerves and muscles 
are also paralysed. 

22 
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Elimination. — Hydrocyanic acid is rapidly excreted, 
chiefly by the breath. It is also partly changed to sulpho- 
cyanides, which are excreted in the urine. 

Acute toxic action.— It is hardly ever used for criminal poisoning, 
but because of its quick action it is often employed tor suicidal 
purpose Poisoning also may occur from inhalation ot the gas used in 
fummation. If the dose be large, it is fallowed almost instantaneously 
by a gasping cry, a few convulsive movements and death. But with 
a smaller (fose,^ the patient becomes unconscious; his eyes fixed; 
pupils, dilated; pulse, feeble and irregular or imperceptible ; respiia- 
tion, slow, deep and convulsive with frothing at the mouth ; skin, 
cold and clammy and at last death occurs. At the post mortem are 
found the odour of hydrocyanic acid, lividity of the surface, clenched 
fingers, firmly closed jaws, froth at the mouth, fixed and glistening 
eyes, dilated pupils, dark blood, and slightly congested stomach. 

Treatment. — Because of its rapid action treatment ot cyanide 
poisoning is very limited. Whenever possible attempt should be 
made to evacuate the poison or to destroy the poison in the stomach. 
Animal charcoal, hydrogen peroxide, permanganate of potassium 
(1 in 1000), or sodium thiosulphate 5 p.c. should be given promptly 
followed by lavage with one of these solutions diluted 1 in 10 
Artificial respiration or 5 p.c. CO^ with oxygen. Fall of pressure 
should be treated with adrenaline. Sodium nitrite 1 p.c. solution 
should be injected in 10 c.c. doses intravenously up to 50 c c. in an 
hour, alternating with sodium thiosulphate 5 p.c in 20 c c. doses up to 
500 c.c., or methylene blue 1 p.c. in isotonic (1.8 p.c.) sodium sulphate, 
50 c c. at a time up to 500 c.c. if necessary. For cyanosis transfusion 
of blood. 

Fatal Rose.-— 1 gr. or 0.05 grm. of pure HCN ; 3 to 5 grs. or 0*2 to 
0*3 grm of KCN. 


Theeapeutics 

Externally . — Dilute hydrocyanic acid is rarely used now. 
It removes the itching of urticaria, lichen and dry eczema, 
when the affected parts are bathed or sponged with a lotion 
(2 drs. to 8 ozs. of rose water and glycerin) Care should 
always be taken not to apply the ointment or lotion to a raw 
surface. 

Internally . — For irritative gastric disorders and dys- 
pepsia it is ordinarily prescribed with sodium bicarbonate 
and bismuth as a gastric sedative. It is also used to stop 
vomiting of dyspepsia, gastric ulcer and of pregnancy in 1 
to 2 ms. doses and to relieve the hacking cough of phthisis, 
and the spasms of hiccough. For this purpose it is generally 
used either in the form'^ of syrup of wild cherry {see page 
316), or tinct chloroformi et morphinm co. 

Prescribing hints.— For its sedative effect on the stomach, 
dilute hydrocyanic acid may be combined with sodium bi- 
carbonate and given either as an effervescing draught, or 
combined with carbonates of bismuth and magnesium. 
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Class E : Adsorbents 

Charcoal, Kaolin (see Page 132), Magnesium Trisilicate (see page 104) 

CA O MONI 

Wood Charcoal. (Not official) 

Source and Characters,— A black powder, fiee from giittiness, piepai ed by 
exposing wood to a i ed heat without access of an . 

Dose —60 to 120 gi s oi 4 to 8 gi ms 

PHARMACOLOar AND THERAPEUTICS 

If we dissolve a dye in distilled water and pass it through finely 
powdered charcoal we find that most ot the colour disappears. No 
chemical reaction has taken place, but the powdered chaicoal has a 
large surface, and the action of this upon the dissolved pai tides of 
dye has made these accumulate oi condense upon the surface of the 
charcoal by process of adsorption. This property is taken advantage 
of in the therapeutic uses of charcoal 

Exfernally.^Dvy charcoal adsorbs and condenses gases within its 
interstices, specially oxygen, which it parts with to oxidise organic 
and other substances either liquid or gaseous. Hence it acts as a 
disinfectant and deodorant. It may, by giving off oxygen, help the 
growth of anaerobic organisms In the same manner it adsorbs 
colloidal impurities, proteins, etc. The process of adsorption, being 
a surface action, is a purely physical phenomenon and the effect is 
greatest when the surface is very large, i.e, the particles aie very 
small, or the surface has been made greater by porosity. 

Internally^—lt exerts the same adsorptive power in the stomach 
and intestine and therefore it is used in cases of poisoning by phos- 
phorus, alkaloids, etc, and as it prevents the absorption of the 
poison its use should be followed by an aperient, preferably a saline, 
to expel the contents. Alone or combined with kaolin, which also 
acts in the same way, it is used in diarrhoea, dysentery and cholera, 
where it acts by checking bacterial growth and by adsorption of 
irritating putrefactive products. 

Charcoal may be used in powder, cachets or lozenges either alone 
or combined with bismuth carbonate and betanaphthol in the treat- 
ment of flatulence and acid dyspepsia. To increase the adsorptive 
power charcoal is activated by heating to a high temperature in steam 
or other activating gas and then washing and drying. 

DRUGS ACTING ON THE INTESTINE 

We have already seen that the acid chyme from the stomach 
enters the duodenum in driblets and Mellanby has shown that the 
presence of this liberates a hormone which excites the contraction 
of the gall-bladder so that a certain amount of bile enters the 
duodenum. The bile acids and their products of decomposition are 
partly absorbed and help the formation of secretin which stimulates 
both the pancreatic secretion and bile Therefore the chyme is 
subjected to a further process of digestion by the secretion from the 
liver, the pancreas and the intestinal glands. The chyle and other 
soluble ingredients are absorbed by the lacteals and the portal veins 
as the chyme is propelled downwards by the intestinal movements. 

Four kinds of movements, viz. pendulum^ rhythmic segnientaho'^i ^ 
peristaltic and vermiform^ occur in the intestine. The pendulum 
movements consist of rhythmic contraction and relaxation and is 
due to the spontaneous rhythmic action of the longitudinal muscle 
and takes place even in the isolated pieces of the gut. They move 
the contents backwards and forwards. Rhythmic segmentation helps 
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to soften and mix the contents. It is essentially a series of local 
contraction of the circular muscle and occurs at those portions where 
the food mass is lodged^ and is possibly due to local distension caused 
by the tood. The peristaltic movements occur every three or four 
minutes and pass down the intestine carrying the contents down- 
wards. They are excited redexly by stretching and chemical stimuli. 
The vermiform movements are irregular and are confined to the 
colon. 

Absorption is carried on by osmosis and diffusion, and excretion 
partly by osmosis and partly by the glands, which furnish the succus 
entericus. The excretion particulaily of the watery poition is so 
profuse, that the effect of absorption is neutralised, and the contents 
of the small intestine and the duodenum remain liquid. In addition 
to this, certain micro-organisms, whose normal habitat is the 
intestinal tract, play an important part in the intestinal digestion. 
They may occasionally give rise to toxins and so produce symptoms 
of considerable gravity. 

The absorption from the gut varies. Substances not soluble in 
water and lipoids are not absorbed at all, while the soluble ones 
are usually absorbed, though the lipoid-soluble substances more 
easily than the water-soluble ones. Absorption takes place from 
the small intestine, and the rate of absorption of water-soluble sub- 
stances depends upon the rate of diffusion, which in its turn depends 
on the size of the molecules. True colloids like proteins and 
starch, are not absorbed, but soaps and alkaloids which are semi- 
colloids are rapidly absorbed. 

The colon has a lower absorptive power than the small intestine. 
Sugar and salts are absorbed from the colon. Drugs that are 
absorbed by the intestine are as a rule absorbed when given per 
rectum, but more slowly. But substances which depend for their 
absorption upon the changes produced by the digestive juices are 
not absorbed when given per^ rectum. Many drugs however act 
quickly and strongly when administered per rectum. 

The muscular coat of the gut is supplied by the sympathetic sys- 
tem through the splanchnic nerves, the stimulation of which causes 
inhibition and therefore arrest of movements, except the ileo-csecal 
and the internal anal sphincters, and the muscularis mucosse, to which 
the fibres are motor The vagus (parasympathetic) supplies the motor 
or augmentor nerves, the stimulation of which increases the tone of 
the intestine and renders the movements more active but relaxes the 
sphincters. The peristalsis is essentially independent of extrinsic 
nervous influences. The Auerbach^s plexus (which lies between the 
cu'cular and longitudinal muscular coat) acts as the excitor neurone 
nj the intestine. The vagus supplies the motor nerve to 
the whole of the small intestine and also part of the colon and the 
pelvic nerve supplies motor fibres to most of the colon and the 
rectum. 


Intestinal Movements. -The intestinal movements are influenced 
by many drags through the nervous mechanism, or through irritation 
01 the mucous membrane, e,g, irritant purgatives. 

L The movements are increased by (1) parasympathetic stimulation. 
e,g. by pilocarpine, physostigmine, lobeline and aoetyl-choline. These 
act through the vagus endings independently of the Auerbach^s plexus 
and the sympathetic apparatus. Choline being normally present in 
many tissues, it is generally believed that it assists in maintaining 

Acting directly on the muscle, as pituitary 
extract, lead and barium salts and histamine. Rarely by digitalis 
of.fPleen). Strychnine acts on the musofe Ld 
stimulating reflex excitability of Auerbach’s plexus 
1. dhe movements are diminished by (1) nicotine which stimu- 

adrenaline, stimulating the sympa- 
thetic endings, possibly opium; (3) atropine and hyosoinefby depress- 
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ing the vagus (parasympathetic); (4) papaverine, benzyl benzoate, 
nitrites, volatile oils and chloroform, by acting locally on the muscles ; 
and (5) bismuth salts, calcium and kaolin, by acting as mechanical 
protectives. 

Violent and irregular intestinal movements occur in colic and are 
relieved by belladonna and opium. Belladonna is often combined with 
purgatives to check irregular movements of the gut and griping. In 
intestinal paresis pituitary extract and physostigmine are used sub- 
cutaneously. The movements are inhibited by anaesthetics or reflexly 
through the sympathetic.^ Any interference with the peritoneal 
cavity IS followed by inhibition, as for instance post-operative para- 
lysis of the intestine after abdominal operation. 

Intestinal Antiseptics.-— Since in most bacterial infections of the 
intestine the colon and the lower part of the small intestine are in- 
volved, intestinal disinfection implies disinfection of these parts. The 
seat of infection may be in the bowel wall itself, or the septic process 
may occur m the contents of the intestine. In either case the results 
have been disappointing and a drug strong enough to produce any 
bactericidal effect has an injurious action on the tissues of the gut. 
Intestinal antiseptics should possess the following qualities, viz. — 
(1) should |be relatively non-toxic even if absorbed; (2) should act 
in an alkaline medium and in the presence of organic matter; (3) 
should not be destroyed in the upper part of the intestine and should 
have no injurious effect on the intestinal mucous membrane; and 

(4) should not interfere with the normal bacterial action of the 
intestinal mucosa. Such an ideal antiseptic is dijQScult to obtain and 
the so-called antiseptics have no such effect. In fact Scbutz has 
shown that the healthy intestinal mucosa, which normally possesses 
germicidal action like other mucous membrane, becomes devoid of 
this property by the use of antiseptics and purgatives. Intestinal 
disinfection therefore is very difficult to produce, and it has been 
found almost impossible to cause even a diminution of the bacterial 
growth with certainty. Being sightly soluble, salol has often been 
used, which splits into phenol and salicylic acid in the gut. Sali- 
cylic acid, menthol, naphthol and thymol have been found effec- 
tive experimentally. Fatty acid ester of thymol has been found 
effective in certain infections. Calomel is largely used as intestinal 
antiseptic ; it acts not by any bactericidal action but by expelling the 
putrefying contents of the gut. Drugs which adsorb bacteria and 
toxins are sometimes more useful than many of the reputed intestinal 
disinfectants. Thus kaolin, which forms a coating on the whole of 
the intestinal mucosa, is used in the treatment of cholera and by its 
adsorbent effect prevents absorption of toxins. By irrigation of the 
colon with antiseptics some disinfection can be produced locally. 

GEOUP IX 
PUEGATIYES 

Purgatives, Cathartics, Evacuants, or Aperients are drugs which 
cause evacuation of the bowels. The act of defsecation is accom- 
panied by increased peristaltic contraction of the rectum and opening 
of the internal sphincter of the anus It is not possible to definitely 
ascertain what normal impulse in the rectum produces the initial 
reflex for defsecation, possibly a certain amount of fullness and con- 
sistency of its contents form the necessary stimulus. Purgatives act 
either (a) by increasing the volume of the non-absorbable material; 

(5) by preventing the absorption of water; (c) by irritating the small 
and large intestine, and thus reflexly increasing peristalsis; and (d) 
by stimulating the neuro-muscular mechanism directly. The con- 
tents of the small intestine are poured out through the ileo-caecal 
valve in an almost fluid condition, and the formation of the ffecal 
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masses takes place durin^^ their long stay m the large intestine. A 
drug, therefore, which would simply increase the peristaltic move- 
ments of the intestine may give rise to watery evacuation by hurry- 
ing the contents into the rectum without giving time for absorption 
of the fluid; on the other hand the accumulation ot a large quantity 
of fluid in the intestine reflexly excites peristalsis. 

Many drugs cause looseness of the bowels, but since they act as 
powerful irritants they are not used as purgatives. An ideal purga- 
tive should not have any other effect except on the intestines, it 
should not irritate the stomach, but should become active only when 
It reaches the intestine. It should not be easily absoibed or absorbed 
so slowly that it can exert its effects throughout the intestine. 

Some purgatives act mechanically, due to their bulk, and distend- 
ing the bowel reflexly induce the need of evacuation They are 
harmless and non-irritant and may be continued for a long time 
without any disadvantage. They are useful in habitual constipation 
and in cases where there is a deflciency of sufficient ballast to form 
the fiecal mass. Chief of these are agar-agar, cereals, liquid paraffin, 
ispaghula, Bael, etc. 

Purgative oils like castor oil, or croton' oil become active only 
when the fatty acids are liberated; the anthracene purgatives act 
alter the glycosidal compounds are split up; while the resinous 
purgatives, after the resins are decomposed and dissolved by alkalies 
and bile. Bile therefore is necessary for most resinous purgatives 
like podophyllum, jalap, etc. 

Different purgatives act on different parts of the intestine. Castor 
oiL, for instance, acts on the small intestine, having little or no effect 
on the colon, although Hurst has shown that in man it stimulates 
both the small and large intestines. Aloes, senna and other anthra- 
cene purgatives act entirety on the large intestine without producing 
any effect on the movements of the stomach and small intestine, 
they, therefore, take longer time to act. The drastic purgatives 
increase the peristalsis of both the large and small intestines, and in 
large doses cause accumulation of fluid within the intestine. Mag- 
nesium sulphate hastens the passage through the small intestine and 
prevents the absorption and helps concentration of the contents in 
the large intestine. Calomel stimulates the peristalsis of both the 
small and large intestines. 

Atony of the muscles of the intestine follows the use of most 
purgatives with consequent after-constipation. This effect is more 
marked after castor oil and rhubarb which contains rheo-tannic 
acid. 


feome purgatives cause evacuation when given subcutaneously, 
wuiie croton oil when rubbed on the skin also acts as a purgative. 

colocynth belong to the former group. But these 
ettecfcs are not due to any specific action on the bowel but in all 
probability result from their excretion into the intestine. Others 
again, not ordinarily used as purgatives, act as such when given 
subcutaneously by their special selective affinity on the nervous 
system or muscle. To this class belongs pilocarpine, acetyl-choline, 
and pbysostigmme which act by stimulating the vagus ending.s; 
apocodeme (} p:r.) and ergotoxme (^V gr ) by depressing the ends 
tL muscl^dTreSyf’' P^tni^ry extract acts on 

(1) to remove f«cal ac- 
of constipation ; (2) to drain seium from the 
the cardiac, renal and hepatic dropsies; (3) to lower 

nlAvtr ^^1 fevers; (4) tojower the blood-pressure in apo- 

congestion; (5) to prevent straining in persons 
thf (6) to expel bile and help 

excremenHLn=^'^‘e7 calculi; (7) to remove from the blood certain 
excrementitious matters, such as urea, nrio acid, etc.; and (8) to 
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remove irritating or otherwise harmful substances from the intestine 
as in food poisoning, intestinal putrefaction, and m diarrhoea due to 
undigested food material. 

Contra-indications, — Purgatives should not be used at all or used 
with caution in 

1. Inflammatory conditions of the abdominal organs, peritonitis, 
enteritis, etc. 

2. During pregnancy and menstruation, when strong purgatives 
should be avoided. 

3. Intestinal hsemorrhage, prostration and collapse. 

4:. Intestinal obstruction and intussusseption. 

The purgatives are classified as follows:— 

Class A Those acting by increasing the volume of non-absorbable material 
in the intestine 

1 Whole Meal Bread, Fruits, Oat Meal, Agar, Paraffin, Isuphgul ('qr),3z.Ql 

iq,v ) 

2 Saline puigatives, these act by mterfeimg with absoiption 

Sulphate and Phosphate of Sodium, Acid Tartrate of Potassium, So- 
dium Potassium Tartrate, Sulphate, Carbonate and Oxide of Magnesium. 
Class B Those acting as iriitants 

1 Laxatives Tamarinds, Cassia, Manna, Castor Oil, Sulphur (q v ) 

2 Anthi acene pui gatives Aloes, Rhubarb, Senna, Cascara, Phenolphthalein 

3 JJiastic puigatives Scammony, Jalap, Croton Oil, Colocynth, Kaladana 

(q V ), Turpeth (q v ) 

4 So-called cholagogue puigatives These do not act by increasing 

the secretion of bile but inciease its excretion by huiiying the 
contents of the intestine by incieasing peiistalsis and thus pieventing 
leabsorption They aie Podophyllum, Euonymus, Indm, Mercurials. 
Class C Pilocarpine, Physostigmine, Pituitary extract, Acetyl-choline, Apo- 
codeine and Hormonal, when given hypodeimically stimulate the 
motoi neives or the muscle and act as purgatives. These aie not 
oidmaiily used as puigatives 

1. Saline Purgatives 

POTASSII TART AS ACI IJS 

Acid Potassium Tartrate. (Pot Tart. Acid ). KC4H5O6 

Syn.— Purified Cream of Tartar; Potassium Bitartrate. 

Source. — Prepared by the purification of the deposit obtained 
during the fermentation of grape juice. Contains not less than 
99.5 p.o. of pure potassium hydrogen tartrate. 

Characters — In gritty, white crystalline powder, or colourless, 
slightly opaque crystals. Taste, pleasant and acid. BohibiUty . — 1 in 
220 of water, not in alcohol (90 p.c.). 

B.P. Dose— 15 to 60 grs or 1 to 4 grm. 

Enters into.— Conf. Sulph., Pulv. Jalap. Co. 

Non-official Preparation 

1 . Potus Imperialis, B.P C. Syn — Imperial D'itn'k,—Kc>i6. pot taitrate 40 
gis, citric acid 7 grs, sucrose 1 oz , oil of lemon 3 ms, tinct of lemon 50 
ms , water q s. 20 oz 

SO II ET F TASSII TA T AS 

(Sod. et Pot. Tart.) 

Sodium Potassium Tartrate. KKa04H406,4H20 

Syn —Soda Tartarata; Rochelle Salt; Seignette^s Salt. 

Source.— Neutralise acid potassium tartrate with sodium carbonate. 
Contains not less than 99 p.o. pure sodium potassium tartrate. 



344 FHAEMACOLOGY AND THEEAPEUTIGS 


Characters.— Colourless crystals, or a white crystalline powder; 
taste, saline and cooling. Soluble in 1.5 parts of water, forming a 
clear, colourless solution; almost insoluble in alcohol (90 p.c.). 

B.P. Bose.— 120 to 240 grs. or 8 to 16 grm. 

Official Preparation 

1. Pul vis Effervescens Compositus. Syn.—Pulvis So dee Tartaratce 
Effervescens] Seidlits Powder. B.P. Dose.— Dissolve No. 1 powder in a 
tumbler of cold or warm water; add No. 2 powder. To be taken 
while effervescing. 


SO II SUL.P AS 

Sodium Sulphate. (Sod. Sulph.). Na2SO4,3 0H2O 

Syn.— Glauber’s Salt. 

Source.— Obtained by the interaction of sodium chloride and sul- 
phuric acid. 

Characters.— In colourless, odourless crystals ; taste, bitter and 
saline. Efflorescent in dry air Soluble in 3 parts of water, insoluble 
in alcohol (90 p c.). 

B P. Dose. — 30 to 240 grs. or 2 to 16 grm. 

Official Preparation 

1 Sodii Sulphas Effervescens.— B.P. Dose —60 to 240 grs. or 4 
to 16 grm. 


Non-official Preparation 

1 Sal Carolinum, Factitimn, B P C. Sy7i — Artificial Carlsbad Salt , — Sodium 
Sulphate 55, Potassium Sulphate 1, Sodium Chloride 10, Sodium Caibonate 35 
Bose -^h to lys drs. or 2 to 6 gims. in warm watei. 0.5 p.c solution resembles 
Carlsbad water. 


SO IIP OSP AS 

Sodium Phosphate. (Sod. Phosph.). Na2E:P04,12H20 

Syn.— Di-sodium Hydrogen Phosphate Tasteless Purging Salt. 

Source.— Prepared by the interaction of sodium carbonate and 
acid calcium phosphate. Contains not less than 99 p.c. of pure 
di-sodium hydrogen phosphate. 

Characte]^.— Colourless, efflorescent, crystals. SolubiUty.—l in 7 
of cold water. 

B P. Dose. — 30 to 240 grs. or 2 to 16 grm. 

Official Preparation 

1 Sodii Phosphas Effervescens —B.P. Dose.— 60 to 240 grs. or 4 
to 16 grm. 


S II P OSP AS ACI US 

(Sod. Phosph. Acid.) 

Acid Sodium Phosphate. ISraH2P04,2B[20 


Syn.— Sodium Di-hydrogen Phosphate; Sodii Biphosphas,U.S P 

Source —Obtained by the combination of sodinm phosphate with 
phosphoric acid. Contains not less than 98 p.c. of pure sodium di- 
nydrogen phosphate. 

Characters — Colourless, crystals, or a ciystalline powder. Taste, 
saline and acid. Soluble in 1 part of water. 

B.P. Dose. — 30 to 60 grs or 2 to 4 grm. 
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AGNESII SEEPHAS 

Magnesium Sulphate. (Mag. Sulph.). MgS04,7H20 

Syn. — Epsom Salts. 

Source — Prepared by the interaction of magnesium carbonate and 
dilated sulphuric acid. 

Characters.— Colourless crystals; odourless. Taste, cool, saline 
and bitter. Effloresces in dry air. Soluble in 1.5 parts of water, 
sparingly soluble in alcohol (90 p.c.). 

B P. Dose —30 to 240 grs. or 2 to 16 grm. 

Phaemacology of Saline Puegatiyes 

Under this head are included the sulphate and phosphate 
of sodium, the acid-tartrate of potassium, sodium potassium 
tartrate, and sulphate of magnesium, which, because of their 
low absorbability from the intestinal tract, disturb the 
osmotic balance between the bowel contents and the sur- 
rounding tissues. It has been found that certain salts are 
absorbed readily through the intestinal tract, and this de- 
pends upon the nature of the ions of which they are com- 
posed, Among those that are absorbed very slowly are the 
cations, calcium, magnesium, and the heavy metals ; and the 
anions, phosphates, sulphates, tartrates, citrates, etc. Of 
these magnesium among the basic, and citrates, phosphates, 
tartrates and sulphates among the acid ions have cathartic 
properties. When both ions are slowly absorbed the effect 
is more powerful, e,g magnesium sulphate is a stronger 
purgative than sodium sulphate, because the sodium ion is 
more easily absorbed than the magnesium ion, sulphate ion 
being common in both the salts. As a rule salines do not 
irritate the gut like the vegetable purgatives unless given 
in large doses The action of saline purgatives is due not 
to irritation but to retarded absorption. 

Solutions of these salts have an unpleasant salt taste, 
and when used in a concentrated form, they irritate the 
stomach and may produce nausea. If they remain longer 
they promote transudation and secretion and therefore help 
their own dilution. By means of a csecal fistula it has been 
shown that if an isotonic salt solution and a solution of 
sodium sulphate be administered by the mouth, little or none 
of the former reaches the caecum, while most of the latter 
solution escapes by the fistula, only about 10 to 20 p.c. being 
absorbed by the stomach and intestine above the fistula. 
It is evident therefore that if any of the cathartic salts be 
used, from 80 to 90 p.c. of the fluid reaches the large 
intestine where it remains unabsorbed. The catharsis is 
due to the large bulk of the fluid which distends the bowel 
and which induces increased peristalsis. The intensity of 
action of these salts depends upon the concentration of the 
solution in which they are administered. For instance, if 
the salt is freely diluted more of the fluid is absorbed and 
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less reaches the large intestine. Whereas if the solution be 
hypertonic it will draw fluid from the blood into the intes- 
tine, due to its higher osmotic pressure, and the blood gives 
up its fluid without any sufficient compensation of salt until 
the solution becomes isotonic. A large amount of fluid thus 
accumulates with the resultant evacuation. Boas on the 
other hand asserts that the catharsis is less powerful when 
the solution used is more concentrated, and that the salt is 
more prone to be absorbed and to produce systemic effects. 
He reports several cases of poisoning from concentrated 
doses of magnesium sulphate. It must be borne in mind 
that purgation is produced only if the intestine is able to 
furnish a sufficiently large amount of fluid, which depends 
upon the amount of water present in the blood and tissues. 
It takes a longer time to produce purgation if a hypertonic 
solution is used, as its entrance into the duodenum causes 
closure of the pylorus, and the dilution results practically 
only from gradual secretion of the digestive juices unless 
some water is taken at the same time It may therefore take 
many hours before the quantity becomes large enough to 
produce an evacuation. A dilute solution on the other hand 
may cause liquid stool, provided a large amount of it rapidly 
passes into the large bowel. If however there be no evacua- 
tion, the salt is absorbed into the blood and excreted by the 
kidneys and acts as a diuretic. MacCallum has suggested 
that salines act by precipitating calcium in the tissues and 
so neutralise its depressing action. The stool generally 
consists of 

(1) the salt and the fluid derived by transudation, and 

(2) some of the unabsorbed gastro-intestinal contents. 

Bayliss and Starling have shown that the passage of 

liquids along the intestine is different from that of solid or 
pasty matter. Whereas solids stimulate peristalsis, liquids 
simply generate rhythmic intestinal segmentations ; the 
result being that while the liquids pass along, more or less 
of the solid contents of the intestine are liable to be left 
behind. Hay has shown that when sulphate of magnesium 
is used for a long time it is excreted as sulphate in the 
urine in combination with sodium and potassium, thus re- 
ducing the alkali reserve of the body. 

Theeapeijtics of Saline Purgatives 

The saline purgatives are extensively used in cases of 
constipation, chiefly habitual constipation, as by increasing 
the fluidity of the intestinal contents they facilitate the 
expulsion of hard and dry feces. They are however of little 
use in spastic constipation. They are taken freely diluted in 
warm water, first thing in the morning, or the sulphate or 
the tartrate may be taken in the effervescing form Sodium 
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sulphate is the active principle of many natural mineral 
waters, e.g. Carlsbad, Marienhad, Tarasp, and Condal waters, 
while in combination with magnesium sulphate it occurs in 
Aesculap, Hunyadi Janos, Pullna, Apenta and Kisstngen 
waters. Friedrtchshall water contains sodium chloride in 
addition to the above mentioned ingredients. These mineral 
waters may be taken with advantage in chronic constipa- 
tion. When a complete evacuation is required they are 
generally combined with some vegetable purgative, as pulvis 
jalap. CO., mistura sennse co. When we want to drain out 
fluid from the body as in dropsy, pleurisy, ascites, etc., 
salines are either used in concentrated solutions (magnesium 
sulphate dr. 5 in oz. 1 of water), or given with some drastic 
purgative like jalap, where the effect of the latter drug 
reinforces the hydragogue action. As these salines are not 
cleansing, it is customary to precede their use by a vegetable 
or mercurial purgative The usual practice is to give a dose 
of calomel or blue pill at night and to follow it up in the 
morning with a dose of black draught, Seidlitz powder, 
Glauber’s salt, Epsom salt, or some natural mineral water. 
Saline purgatives are extremely valuable in relieving portal 
congestion, and constipation associated with gout and uric 
acid diathesis.* 

Sulphate of soda is considered almost a specific in 
bacillary dysentery, and being less irritating than the 
sulphate of magnesium, is largely used in this disease. 
Sometimes the two salts are combined together.! Epsom salt 
is an excellent purgative to counteract the constipating 
effect of iron in the treatment of anaemia 

In many cases the saline purgatives reduce the febrile 
temperature, and although they have no special action as 
intestinal antiseptics, they often reduce intestinal putrefac- 
tion by expelling the decomposing faecal matter. 

The different mineral waters are often used daily to re- 
duce body weight and to lower blood-pressure. In the form 
of imperial drink the acid potassium tartrate is largely used 
by fever patients as a cooling and refreshing drink. 

Sodium phosphate being mild and almost tasteless is 
suitable for a delicate stomach and for administration to 
children. Acid sodium phosphate being the natural acid of 
the urine, is largely used to render the alkaline urine acid 
in 30 gr. doses. It is successfully used in the treatment of 


* 1 ^ 

Sod et pot. tart, oz IV 2 

Sod sulph oz IV 2 

Mag caib. gis 240 

Sod bicarb. oz 1 

01. mentli pip. ms 10 
One teaspoonful or more in half a 
tumbler of watei in the morning 


ti? 

Sod sulph. 

Mag. sulph a a gis 60 

Tinct opii camph ms 20 

Syi am ant ms 60 

Aq. menth pip. dest ad oz 1 
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oxaluria and cystitis, particularly when due to B. coli infec- 
tion. 


2. Laxatives 

AOA 

Agar 

Syn —Agar-agar. 

Source.— A dried gelatinous substance obtained fiom Gelidium corneum, 
G cartilagmeu7n, and other closely allied Ehodophyce^. 

Characters —In slender, translucent, neaidy colourless, lustrous strips, 4 
millimeti es wide, or flattened yellowish bands about 4 centimetres wide , or a 
greyish-white powder; swells to a gelatinous mass when immersed in watei. 
Insoluble in cold water, soluble when boiled with 100 parts of water, the 
solution forms a stiff jelly on cooling. 

B.P Dose.— 60 to 240 grs or 4 to 16 gnus. 

Phahmacology and Therapeutics 

Agar is largely used for preparing culture media for 
bacteriological purposes. It is tasteless, and when boiled 
with water or milk (1 in 200) forms into a jelly which may 
be given to invalids as food. Given internally mixed with 
milk, fruits or any other vehicle it is not absorbed and 
passes through the intestinal canal almost unchanged, only 
about 8 to 27 p, c being utilised. During its passage 
through the gut it draws moisture and increases in bulk 
which stimulates peristalsis and acts as a mild laxative, 
making the stool soft and bulky. It is valuable in habitual 
constipation, and may be combined with liquid paraffin or 
cascara. 


TA A IN US 

Tamarind. (Tamarind.) 

Source —Consists of the fruits of Tamarindus indica, freed from the brittle 
outer pai t of the pericarp, and pieserved with sugar. 

Characters.- A reddish-brown, moist, sugary mass, containing strong 
fibres, and brown shining seeds, each enclosed m a membranous coat. Taste, 
sweet and acid; odour, fragrant and fruity. 

Composition.— (1) Tartaric actd, 10 p c and acid potasstmn tarUate, 8 p c 
(2) and other acids (3) Invert sugar, to 4Q^.c, 

Enters into.— Confectio sennse. 

Pharmacology Amy Therapeutics 

As a refrigerant, tamarind whey (tamarind 1, milk 30) is 
given as a drink in fevers. It is a mild laxative, and when 
spread on bread and butter forms a pleasant purgativ# for 
children. 


CASSIA 

Cassia. (Gass.) 

Syn — Cassiae Pulpa. Syn l.Y .—Sondaleo ata, Beng. Amalias, Hind 
Source.— The pulp obtained from the Cassia Tods by percolation with 
water, and evaporation on a watei bath to the consistence of a soft extiact. 
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Composition -(1) A Purgative pi maple allied to catliaitic acid (2) Sugar, 
about 50 p c 

B P Dose —60 to 120 grs. oi 4 to 8 grm. 

Uses — Cassia pulp is never given alone on account of its griping 
properties, but with senna in the form of confection of senna. 

MANNA {Not official) Tlie dried sacchaiine exudation of an ash-tiee 
Fraxmus Oinus, Contains manmtol the hexahydiic alcohol mannoteti ose, 
mannotriose, dextiose, mucilage, starch, etc 

Dose —i /2 to 4 drs or 2 to 16 grms 

Manna is a mild laxative by virtue of its sugar. It is largely used 
for children and delicate women, in hot milk, or in combination with 
other purgatives. 


I. tj i€mi 

Castor Oil. (01. Eicin.) 

Syn. l.V .—Bheranda Tel^ Beng. Arand Tel^ Eendi Tel, Hind. 

Source —The oil expressed from the seeds of Bictnus communis. 

Characters.— 7iscid, nearly colourless, or faintly yellow. Odour, 
slight , taste, bland at first, acrid and unpleasant afterwards. Sp. gr. 
0.9o8 to 0 969. SoluhiUty,—! in SJ of alcohol (90 p.c.). 

Characters of the seeds.— Oval, compressed, shining marbled with 
reddish-brown or black-brown spots or stripes. Kernel white, albu- 
minous, enclosing a large dicotyledonous leaf. 

Composition. — The chief constituent is (1) Btctnoletn, a mixture of 
glycerides of mcinoleic isoricinoleic acids. (2) Bicinoleic acid, 2 i 
viscid oil, believed to be the purgative principle. (3) Glycerides of 
stearic and dihydroxy stearic acid. 

B.P. Dose.— 60 to 240 ms. or 4 to 16 mils. 

Phabmacoloct 

Externally. --'L x]lq almond oil and olive oil, castor oil is 
bland and unirritating. Eubbed into the skin, or injected 
into a vein or the rectum, it purges. It increases the secre- 
tion of milk when applied to the breasts, but poultices of the 
leaves of the castor oil plant are more effective. 

Internallj. Gastro-intestinal tract.— Its local action on 
the stomach is the same as on the skin, unless it is rancid 
when it causes nausea, eructations and vomiting. It acts by 
the formation of alkali ricinoleate as a result of saponifica- 
tion in the duodenum, which gently stimulates the intestinal 
glands and peristalsis, and is a painless, speedy, certain and 
fairly mild purgative operating within 2 to 6 hours. The stools 
are two to four in number, soft or semiliquid, but not watery, 
the oil being expelled with the last ones and occasionally 
causing griping. A portion of the oil is no doubt absorbed 
and^when excreted by the mammary gland it may cause 
purgation to suckling babies. Some patients get habituated 
to its use, and in others it sets up after-constipation like 
rhubarb. X-ray examination after castor oil has shown that 
the colon becomes flaccid and does not recover its normal 
tone and mobility for two to three days. This possibly 
explains the cause of after-constipation. 
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Theeapeutics 

Externally . — It may be used like olive or almond oil. A 
drop of castor oil let fall on the conjunctiva allays irrita- 
tion caused by a foreign body. It is employed as a basis of 
many hair-oils and pomades. 

Internally . — It is the safest and best purgative for 
children, the old and inhrm, delicate females, women during 
and after pregnancy, and persons subject to piles and fissure 
of the anus. In abdominal operations, pelvic diseases, perito- 
nitis, fevers, especially in the constipation of typhoid fever, 
castor oil is the safest purgative to be used. Diarrhoea, 
infantile or otherwise, caused by indigestible or undiges- 
ted food, yields to a dose of castor oil with or without a 
minute dose of tinct. opii. It is an excellent remedy for 
acute dysentery, when given with opium which prevents 
griping, at the very onset.* Similarly in small doses (15 to 
30 ms. with 5 to 10 ms. of tinct. opii emulsified) it is 
serviceable in the chronic variety. As an enema it has been 
given with success in impaction of the large intestine and 
rectum. 

Dosage and mode of administration.— It has been ob- 
served that a minimum dose of 30 ms. and a maximum dose 
of 8 ozs. are required to open the bowels of an adult. As a 
rule it is rarely necessary to use more than 4 to 6 drs. for a 
single dose to an adult. Children can bear sometimes large 
doses. A small teaspoonful is not a large dose for a new- 
born babe. The disagreeable smell and greasy and sickening 
taste can be very well covered by emulsification with muci- 
lage of acacia, or with yolk of eggs, or by giving in capsules. 
The oil must be warmed in cold weather, before administra- 
tion. Taken floating on hot coffee, or half a teacup of warm 
water drunk two hours after a dose of the oil often helps its 
operation. Food retards or delays its action. A few drops 
of oil of turpentine mixed with the oil increases its purgative 
effect. 

3. Aotheacexe Puegatives 

The drugs of this group — aloe, rhubarb, senna and 
cascara— owe their properties to the presence of anthracene 
(C 14 H 10 ) derivatives of anthraquinone. All contain emodin 
or trioxymethylanthraquinone ; rhubarb and senna also 
contain chrysophanic acid or dioxymethyl anthraquinone, 

01 ncini ms 60-120 

Bism carb grs 71/2 

Tinct opn ms 5-10 

Mucil trag q s 

Syr aurant. ms 60 

Aqua mentb pip, 02 1 
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which colours the urine yellowish-brown They have an 
excellent action, being neither too mild nor too strong a 
purgative. The synthetic preparation, phenolphthalein, has 
a similar composition and is considered under this heading. 
All these are valuable in habitual constipation, especially 
that of atonic type, but are not so good in spastic constipa- 
tion, and in the presence of acid fermentation in the intestine 
there may be no cathartic effect As a rule they do not act 
so well, or may fail in the absence of bile, but they may be 
made active by the addition of soap or an alkali. Their 
main action is on the large intestine, consequently they take 
about 10 to 15 hours to produce their effect. Since they act 
by increasing the contraction of the intestinal muscles they 
often cause griping and they are largely combined with 
belladonna, hyoscyamus or some volatile oil. 

The constitutional formula of Phenolphthalein, Anthraquinone 
and Anthracene is given below: — 





% 


V 

Phenolphthalein 


A/KA 
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ALOE 

Aloes. J\r.O. LiUacece 

Syn. I.V. — Musabar^ Beng., Hind. 

Source.— The liquid, evaporated to dryness, which drains from the 
leaves cut from various species of Aloe. Known in commerce as 
Cape, Curacao, Socotrine, or Zanzibar aloes. 

Characters.— Dark-brown or greenish-brown glassy masses; trans- 
parent in thin fragments (Cape aloes); or dark chocolate brown, 
opaque masses with a dull, waxy, uniform fracture (Curacao aloes) ; 
or hard, dark-brown, opaque masses with an uneven porous fracture 
(Socotrine aloes) ; or dark reddish-brown, opaque masses with a 
nearly smooth and slightly porous fracture (Zanzibar aloes) ; odour ^ 
characteristic; taste, nauseous, bitter. Solubility. — Almost entirely 
in alcohol (60 p.c ). 

Composition.— (1) A crystalline glycoside Aloin (Barbaloin). (2) 
AZoe-emodm, or trioxymethylanthraquinone. Besm (4) YolaUle 
oil^ gallic acid, a trace. 

B.P. Dose — 2 to 5 grs. or 0.12 to 0.3 grm. 

Enters into.— Pil. Rhei Co , Pil. Colocynth. et Hyoscy., Tinct. 

Benzoin. Co., and the 

Official Prepaeatioxs 

1. Pilula Aloes. — B.P. Dose.— 4 to 8 grs. or 0.25 to 0.5 grm. 

2. Pilula Aloes et Ferri. — About f gr. iron sulphate or ^ gr. of 
iron in each 8 gr. pill. B.P. Dose.— 4 to 8 grs. or 0.25 to 0.5 grm. 

3. Pilula JUoes et Asafoetidae — B.P. Dose.— 4 to 8 grs. or 0 25 to 
0.5 grm. 
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AI.OINUM 

Aloin. (Aloin.) 

Source. — A mixture of crystalline principles obtained from aloes. 
Characters.— A pale yellow, microcrystalline powder; inodorous: 
taste, bitter. Soluhiltty.— Almost entirely in water, m alcohol (90 p.c.). 

Composition.— and isoharhaloin in equal propoitions. 
Barbaloin is a metliyl-anthraqimione derivative of a glycosidal 
character. 

B.P. Dose.— i to 1 gr. or 0.015 to 0,06 grm 


Pharmacology 

Externally . — The activity of aloes is due to aloin. On 
the unbroken skin it has no action, but is absorbed from a 
denuded surface which it stimulates. If sprinkled over an 
ulcer, it causes purging. 

Internally Gastro-intestinal canal, — In minute doses, 
aloes acts on the stomach as a stomachic, bitter tonic. It 
owes its property to the presence of glycosides of the anthra- 
quinone derivative which are slowly hydrolysed in the in- 
testine into irritant principles of the anthraquinone com- 
pound which act as purgative. Its action is not so marked 
on the small intestine, beyond slightly increasing the flow 
of bile, but it powerfully stimulates the muscular fibres of 
the colon, and slightly increases its glandular secretion. 
Therefore it is a cathartic, but its action is slow, taking 10 
to 12 hours to purge. Large doses do not necessarily act 
earlier, but operate more violently and are accompained by 
pain, griping, tenesmus and even bleeding from the rectum. 
In moderate doses the stools are soft, dark-coloured and 
formed and in large doses they are liquid. The slowness of 
its action is believed to be due to the fact that aloin cannot 
produce catharsis unless it is decomposed in the intestine 
into a more potent product by admixture with bile. Soap 
or alkalies combined with it help its solution, and to a 
certain extent prevent griping. The griping is caused by 
the irregular contractions of the colon. It increases the 
vascularity of the rectum, therefore the constant use of aloes 
may cause haemorrhoids. When given as an enema it kills 
thread-worms. Aloin causes less griping. 

Uterus —Aloin injected into animals stimulates uterine 
muscle, and its administration by the mouth is followed by 
increased contraction. Moreover by stimulating the pelvic 
circulation it causes congestion of the uterus. It is therefore 
an emmenagogue and may act as an abortifacient when given 
to pregnant women. 

excreted in large quantities 
vath the milk, for suckling babies are purged when it is 
given to their mothers. Aloes is also eliminated to a slight 
extent with the urine. 
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Therapeutics 

Externally . — The Indian bazaar aloes {musahar) with 
turmeric or opium made into a paste is considered by the 
people of India as an effective remedy for contusions and 
swellings, but it remains to be proved how far it is beneficial 
in this respect. 

Internally. Gastro-intestinal tract.— Aloes is reckoned 
as a valuable purgative in chronic and habitual constipa- 
tion for it does not cause after-constipation, and gains 
instead of losing its activity by repetition. It is ordinarily 
given in the form of a pill with rhubarb, nux vomica, ipecac- 
uanha or colocynth.’^ Its griping property is corrected by 
carminatives and extract of belladonna or hyoscyamus. An 
enema of aloes may be used as an anthelmintic. 

Female diseases. — Because it causes pelvic congestion, 
aloes is given with success in amenorrhcea and delayed men- 
struation, especially when associated with dyspepsia and 
chronic constipation. When given with iron as Pilula Aloes 
et Ferri, it is very serviceable in anaemia, chlorosis and ame- 
norrhoea of young girls.f 

Caution. — Aloes is contra-indicated in pregnancy; irri- 
table condition of the pelvic organs, especially rectum, 
haemorrhoids, menorrhagia, and during the nursing period 
of mothers. 


EH 

Ehubarb 

Syn.— Rhei Rhizoma; Turkey Rhubarb. 

Source. — Rhizome of EJieumpalmatum, and other species of Rheum, 
cultivated in China and Tibet deprived of most of its bark, and dried. 

Characters.— In compact cylindrical, barrel-shaped, conical or 
planoconvex, or irregular pieces. The surface sometimes covered 
with a bright yellowish-brown powder. Rounded or angular, smooth, 
showing beneath dark red lines, intermixed with the reddish-brown 
substance of the root, usually presenting small scattered, star-like 
marks. Frequently the pieces are bored with a hole which sometimes 
contains the remains of the cord used to suspend them while drying- 
The root is hard and compact presenting a marbled, red and white 
appearance. Odour characteristic, aromatic. Taste, bitter, slightly 
astringent. 

Composition.— (1) Chrysophanic acid, or dioxymethylanthra- 
quinone. (2) Emodin, or trioxymethylanthraquinone. (3) BJiein, and 
(4) Bheo-tanmc acid. (5) Oxalate of lime, rheumic acid, resin, 
starch, etc. 

B.P. Dose —3 to 15 grs. or 0.2 to 1 grm. 





Aloin 

gr. 4 

Pil. aloe et feiii 

Strych. hydrochlor 

gr. 1/4 

Pil. aloe et myirh. a a gr. 2 

Pulv ipecac 

gi. 6 

Ext byoscy siec gr V4 

Ext. bellad. sicc 

gr. IV 


Ext gent. 

Make into 20 pills. 
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Official Preparations 

1. PilulU Eiei Composita.— B. P. Dose.^4 to 8 grs. or 0.25 to 
0.5 arm. 

2. Pulvis Rhei Compositus Syn —Gregory^ s Fowder,—!^ grs. in 
60 grs. B.P. Dose.— 10 to 60 grs. or 0.6 to 4 grm. 

3. Tinctura Rhei Composita.— 10 p c. B.P. Dose.— 30 to 60 ms. or 
2 to 4 mils. 


PHARkACOLOGY 

Internally. Alimentary canal —Rhubarb tinges the saliva 
and increases its flow. In small doses (2 to 5 grs.), it stimu- 
lates the secretion of the gastric juice and the peristalsis of 
the stomach. It is therefore a stomachic and tonic. In the 
intestine, it performs two definite functions. (1) In large 
doses (20 to 30 grs.), it increases the secretion of the intes- 
tinal glands and the peristaltic movements, and thus acts as 
a mild purgative. This is due to chrysophanic acid and 
emodin, both anthraquinone derivatives. Purging occurs 
within 4 to 8 hours and is often accompanied by griping, 
and the stool is liquid and yellow, the colour being de- 
rived from the excess of bile and chrysarobin, the pigment. 
(2) After opening the bowels, the rheo-tannic acid con- 
stipates by arresting the glandular secretion of the intestine. 
This astringent action may also be produced by small doses 
of the drug, but the action of rheo-tannic acid is slower than 
that of chrysarobin. 

Elimination. — Chrysarobin has been found in the milk, 
and largely in the urine, both of which are coloured by it. 
Large doses may even lead to irritation of the kidney. It 
makes the milk bitter and purgative. Rheo-tannic acid is 
excreted by the bowels. 

Therapeutics 

Internally . — Rhubarb is largely employed as a stomachic 
and laxative in infantile ailments. It is an excellent remedy 
for the dyspepsia of children, especially when caused by a 
faulty diet. It expels undigested food, and produces first a 
soothing and afterwards an astringent effect. G-oodeve’s 
Red Mixture {see p. 104) is largely employed for this purpose 
in this country. In fact, it is one of our every day nursery 
remedies. Similarly, it is most effective in controlling in- 
fantile diarrhoea, produced by undigested food, or other 
irritating matter; here we look for the after astringent effect. 
Gregory’s powder, which may be administered with milk, is 
a very useful aperient in many gastric and abdominal 
troubles of children.* As a pure purgative it cannot be pres- 

Hydrarg c. ciet. gr i/e 
Pulv. rhei co. gr 2 
Sod. bicarb gr 2 
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cribed alone, on account of its griping and after-constipat- 
ing properties, but combined with an equal quantity of soda, 
or with other purgatives, as pil. rhei co , it may be given for 
this purpose.! A full dose of Gregory’s powder often cuts 
short an attack of mucous diarrhoea or dysentery, if given at 
the onset. 

✓ 

SEIVNAE FOEIEM 

Senna Leaf. (Senn. Fol.) 

Source.— Consists of dried leaflets of Cassia acuhfolta (Alexan- 
drian senna), and of Cassia angustifoUa (Tinnevelly senna). 

Characters —Pale greyish-green or yellowish-green, thin brittle ; 
20 to 50 mm. long and 5 to 16 mm. wide, lanceolate or ovate-lanceo- 
late; unequal at the base with entire acute lamina; distinct veins on 
the under surface; scattered hairs on both surfaces. Odour, slight; 
taste, mucilaginous, slightly bitter, and characteristic. 

Composition. — The composition is not well known. Contains four 
glycosides (1) rJiein^ (2) aloe-emodin, (8) kcempferol, and (4) isorham- 
mfin, (5) Anthraglucosennin, a mixture of several substances, (6) 
Cathartic acid. 

B.P. Dose.~10 to 30 grs. or 0.6 to 2 grm. 

Official Preparations 

1. Confectio Sennse.— 10 p.c. B.P. Dose.— 60 to 120 grs. or 4 to 8 
grm.^ 

2. ^ Pulvis Glycyrrhizae Compositus.— Senna 16 p.c. B.P. Dose.— 60 
to 120 grs. or 4 to 8 grm. 

S NNAE F TJCTIJS 

Senna Fruit. (Senn, Fruct.) 

Syn.- Senna Pod. 

Source.— The dried ripe fruits of Cassia acuUfoha (Alexandrian 
senna pods), and of Cassia angustifoUa (Tinnevelly senna pods). 

Characters.— Alexandrian fruit, pale green with a brown central 
area; flat and thin, broadly oblong or somewhat reniform; 4 to 6 cm. 
long and up to 2.5 cm. wide; rounded at the apex, base sometimes 
ending in a short stalk. Pericarp, dry membranous, with about 6 
flattened, obovate-cnneate seeds. Odour and taste, slight. 

B.P. Dose.— 10 to 30 grs. or 0.6 to 2 grm. (4 to 12 pods). 

Official Preparations 

1. Extractum Sennas Liquidum— B P. Dose.— 10 to 30 ms. or 0.6 
to 2 mils. 

2. Syrupus Sennae.— 25 p.c. B.P. Dose.— 30 to 120 ms or 2 to 8 
mils. 

3. Infusum Senna© Concentratum.— B.P. Dose.— 30 to 120 ms. or 2 
to 8 mils. 

4. Infusum Sennae Recens. — B P. Dose. to 2 oz. or 1 5 to 60 mils. 

5. Mistura Sennae Composita. Syn.—Bldck Draught. — B.P. Dose. — 
1 to 2 oz. or 30 to 60 mils. 

m 

Pil rhei CO 

Pil. hydrarg. a a gr 2 

Ext. hyoscy. sicc gr. V* 

At Pedtime to Pe followed m the morning by a saline 
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Pharmacology 

Seana is a laxative or brisk purgative according to the 
dose used. The anthraquinone derivatives stimulate both 
the secretion and peristaltic action of the intestines, almost 
entirely the large intestine, and produce pale yellow watery 
stools containing some undigested food. It is not a chola- 
gogue. Large doses cause griping. It possesses none of 
the tonic effects of rhubarb; on the other hand, purgation 
by senna does not cause subsequent constipation. It may 
however cause the urine, if alkaline, to be red. Injected into 
the veins, it causes vomiting and purging. It is eliminated 
with all the secretions and will purge the child when given 
to nursing women. 


Therapeutics 

Senna is a safe purgative in slight cases of simple con- 
stipation and f<ecal accumulation, but, on account of its 
tendency to gripe and nauseous taste, it is rarely given 
alone. 

It is largely used to complete the effect of duodenal purga- 
tives ill the form of a blue pill at bedtime and black draught 
in the morning. The compound liquorice powder is to be 
preferred to the black draught, as it is a very nasty mixture. 
The compound liquorice powder is largely used in habituai 
constipation and the constipation of pregnancy. Since 
senna causes pelvic congestion it should be avoided in 
hgemorrhoids and menorrhagia 

Prescribing hints.— The griping property of the black 
draught may be prevented by adding a few minims of 
tincture hyoscyamus. In the form of compound liquorice 
powder senna is largely used as a safe mild purgative. 
Infusion of senna pods is more active and causes less grip- 
ing, and is very useful in cases of habitual constipation. 
Six to eight pods form the usual dose. 


CASCA A SAG A A 

Cascara Sagrada (Case. Sagr ) 

Syn.— Rhamni Parshiani Cortex; Sacred Bark. 

Efeamtms PursMana (California bnek- 

Characters.— In quilled, channelled, or nearly flat pieces. ] to 4 
mm. thick, 10 to 20 cm. m length. Cork smooth, pn%lish-brown, 

of sUvery-grey lichens^ Inner snrfice 
reddish-brown, lonptndmally striated Odour characteristic. Taste 
nauseous, bitter and persistent. xaste, 

. .. Coinposition.— (1) Eniodin, and (2) an allied substance no< 5 «?ThW 

(2 p.c.)/glucose, 

B.P. Dose.— 20 to 60 grs. or 1*2 to 4 grm. 



PHENOLPHTHALEIX 


357 


Official Preparations 

1 Extractum Cascarse Sagradae Siccum. -B P. Dos.e. —2 to 8 grs, 
or 0*12 to 0*5 grm. 4 

2. Extractum Cascarae Sagradae Liquidum.— B.P. Dose.— 30 to 60 
ms. or 2 to 4 mils. 

3. Elixir Cascarae Sagradae — B.P. Dose.— 30 to 60 ms. or 2 to 4 
mils. 


Pharmacology 

In small doses (5 to 10 ms.) of the liquid extract, cascara 
has a tonic effect on the stomach, promoting appetite and 
helping digestion. In moderate doses (30 to 60 ms.) it gently 
stimulates glandular secretion, but its action is upon the 
peristaltic movements of the large bowels. Hence it is a 
laxative, producing healthy, copious and bilious stools in 8 
to 12 hours. In large doses it is a gastro-intestinal irritant. 

Therapeutics 

Gascara is the most valuable aperient we have for habi- 
tual constipation. The dose ought to be so regulated as to 
produce a soft, painless, natural motion every morning, and 
when the desired end is gained, it should then be gradually 
reduced. The great advantage of the drug is that the dose 
does not require to be increased to maintain its action. 
However, for the successful cure of constipation it must be 
continued for at least 2 or 3 months 

Prescribing bints — The dry extract is best given in 
pills either alone or with nux vomica and aloes. The nau- 
seous tasfce of the liquid extract may be concealed by aroma- 
tics and glycerin or aromatics and chloroform The plain 
aromatic syrup is not an unpleasant vehicle. The elixir is a 
pleasant preparation. The uncertainty of its action is some- 
times most annoying to the physician. This chiefly arises 
from the use by the manufacturers of inferior bark or the 
bark of allied species. 

P IV rP T AI. IIVUM 

Phenolphthalein (Phenolphthal.). G 20 H 14 O 4 

Syn.— Pur^^en. 

Source.— Obtained by heating phenol with phthalic anhydride and 
sulphuric acid, and purifying the product. 

Characters —A white, or yellowish- white, crystalline or amor- 
phous powder, soluble m alcohol (95 p.c.), almost insoluble in water. 
No odour, no taste. 

B.P. Dose. — 1 to 5 grs. or 0*06 to 0*3 grm. 

Non-official Preparation 

1 Tab Phenolphtbaleini Co , B P C —Each contains phenolphthalein 1 gr , 
ext belladonna sicc Vioo gr , strychnine sulphate ^/soo gi In habitual constipa- 
tion Dose —1 to 5 tablets 

Aotioh and Uses 

Phenolphthalein in neutral solution is absolutely colour- 
less, but on the faintest trace of alkali it turns delicate pink. 
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Under the name of ''Purgen^' it has been introduced as a 
purgative, being specially useful in cases where prompt 
action is required. It is dissolved by the bile or alkali and 
produces a mild irritant action in the small intestine, but 
powerfully irritates the colon, producing loose motions in 
from 6 to 12 hours without any griping. For ordinary 
patients i to 3 grs. is a sufficient dose, but patients confined 
to bed may require as much as 10 grs. Part of the drug is 
absorbed and re-excreted in the bile and thus keeps up its 
action for several days It has no action on the kidneys, 
but a small amount is excreted in the urine which it colours 
pink if alkaline. It is very safe and efficient in its action, 
but its use is contra-indicated in cases where there is a ten- 
dency to piles. It sometimes causes a rash in susceptible 
persons. Tetra-chlor-phenolphthalein given hypodermicaHy 
(0*4 grm. in neutral olive oil 20 c.c.) is excreted by the bile 
and re-absorbed from the intestine and acts as a purgative. 

The bromine and iodine compounds of phenolphthalein 
(Bromo-ray and lodo-ray) are moderately opaque to X-ray 
and are used to take photographs of the gall-bladder. 

4. Drastic Ptirgatives 

IP OEA 

Ipomoea. (Ipom.) 

Syn. — Mexican Soammony Root. Orizaba Jalap Root. 

Source.— Dried root of Iponicea orizabensis. 

Characters.— In irregular, tough or fibrous pieces, of varying size 
and shape ; often in portions, 3 to 5 cm. wide and 2 to 4 cm. thick, 
which are transverse slices of large roots. Externally dark greyish- 
brown and wrinkled, internally greyish or brownish. Slight odour ; 
taste, faintly acrid. 

B.P. Bose,— 5 to 20 grs. or 0*3 to 1 2 grm. 

SCAi . NIA SINA 

Scammony Besin. (Scammon. Bes.) 

Syn.— Resin of Ipomoea. 

Source.— A mixture of resins obtained from Ipomoea. 

Characters.— Brownish, translucent pieces, brittle. Fracture resin- 
ous, Odour, characteristic, fragrant. Does not form an emulsion 
with water Soluble in alcohol (90 p.c ) and in ether. 

B.P. Dose.— i to 3 grs. or 0*03 to 0 2 grm. 


Pharmacology 

Scammony or scammony resin acts like jalap. Its action 
begins only when it mixes with the bile in the duodenum. 
It is the taurocholate and glycocholate of soda of the bile 
that help its activity. It powerfully stimulates (a) the secre- 
tion of the intestinal glands, and (6) the muscular coat, though 
the contraction is irregular. As a result, free purgation occurs 
with griping in about four hours ; the stool is first soft, hut 
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soon becomes thin and watery. It is therefore a smart hydra- 
gogue purgative. It does not purge when injected into 
the blood, hence its action is entirely a local one. In large 
doses it causes gastro-enteritis 

Theeapeutics 

Internally — Scammony or scammony resin is rarely used 
alone on account of its griping qualities. By combining it 
with other purgatives, its own severity of action is mitigated, 
while the action of others is promoted. It acts promptly 
when given with an alkali ; soap answering well. In severe 
constipation or impaction of faeces the powder can be given 
with advantage, care being taken that there is no gastro- 
intestinal irritation. 

On account of its hydragogue properties it can be given 
in cases where depletion is necessary, as in apoplexy or 
cerebral congestion or where some effused fluid is to be 
absorbed, as in dropsy. Jalap answers better in such cases. 

It can be used for the expulsion of intestinal worms after 
a dose of santonin and to complete the effect of vermifuges 
for round and tape-worms. 

JALAFA 

Jalap. (Jalap.) 

Source. — The dried tubercles of Ipomcea purga. 

Characters.— Dark brown; oblong, napiform or fusiform; 8 to 15 
cm. long; larger ones incised; hard, compact, and heavy Externally 
f urro wed, wrinkled with small transverse scars. Internally yellowish- 
grey to dingy brown. Transverse section shows irregular, dark con- 
centric lines. Odour, characteristic. Taste, sweet at first, acrid and 
disagreeable afterwards. 

Composition.— (1) Besin 9 to 18 p.c., it appears to be identical with 
the resin obtained from scammony root. (2) Jalapin 10 p.c. insoluble 
in ether, also termed Convolvuhn and Jalapurgin. 

Official Preparations 

1. Jalapa Pulverata. Syn.—Pulvis Jalapce ^ — Jalap reduced to a 
fine powder, adjust, if necessary, with suitable quantity of exhausted 
powdered jalap, or powdered lactose, to contain 10 p.c. of resin- 
B.P. Dose.— 5 to 20 grs. or 0.3 to 1.2 grm. 

2. Pulvis Jalapae Compositus.— 30 p.c. B.P. Dose.— 10 to 60 grs. or 
0.6 to 4 grm. 


Phaemacology 

Jalap closely resembles scammony in action with this 
difference, that (1) it is less irritant and contracts less vio- 
lently the intestinal muscular fibres, and therefore causes 
less griping ; and (2) it produces a greater stimulation of the 
intestinal glands, and is therefore more hydragogue. It does 
not purge unless in contact with the bile. Small doses have 
a laxative' effect, but large ones produce several watery 
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stools attended with pain and griping. Its action is entirely 
local, for it does not purge when subcutaneously injected. 

Thebapeutigs 

Being a hydragogue purgative, Pulv. Jalap. Co. is em- 
ployed in drawing oh* water in dropsy, ascites, and anasarca 
from whatever cause they may arise. It is also used in ob- 
stinate constipation, and is a revulsant in congestion of the 
brain, apoplexy, and engorgement of the right heart. Jalap 
is an excellent purgative in Bright’s disease and ursemia. 
The resin in small doses can be given in habitual constipa- 
tion. It should not be prescribed where the bowels are in- 
flamed or liable to inflammation. 

OLEUM CROTONIS Syn — Oleum Tiglii The oil expressed fiom 

the seeds of Groton Tiglium Brownish-yellow to daik reddish-brown viscid 
oil , odour, disagreeable. Taste, aciid, burning Contains (1) lesin, a 

powei fully vesicant substance, appeals to be the active principle (2) Gly- 
cerides of stearic, palmitic, lauric, valeiic, oleic, linolic and tiglic acids 

Dose — 1/2 to 1 m or 0 03 to 0 06 mil 

Identification of seeds —The seeds aie oval or oblong, daik blown, maiked 
with ramification of the raphe. They resemble castoi-oil seeds, which aie 
brighter, polished and mottled 


Action and Uses 

It is a powerful irritant to the skin. When taken internally un- 
irritates the month and fauces, followed by griping and 
abdominal pain and within an hour or two by repeated purging. It 
IS a drastic purgative. It is used only when the patient is unconscious 
as. in cereora? hcemorrhage, coma and in insanity on account of the 
mmnte dose and rapid and complete evacuation of bowels which 
follows. It IS best given in pills, or mixed with butter or honey and 
placed at the back of the tongue. 


COIiOCYNT IS 

Colocynth. (Colocyntb.) 

S7n.-Colopyntliidis Palpa ; Bitter Apple. Syn. LY—Makhal phal, 
ceng Inclrahariim, Sans. 

Source. The dried pulp of the fruit of Cttrullus Colocynthis. Con- 
tains not more than 5 p.c. of the seeds and 2 p.c. of outer scleren- 
cnymatous part of the pericarp. 

Characters.— White, spongy, light fragments. The powdered pulp 
exhibits abundant debris of large, thin-wailed parenchymatous cells 
but no starch. No odour. Taste, bitter. 

/o\ (I) Colocgnfhin, a bitter amorphous purgative resin. 

An amorphous purgative colocynthine. (3) Muctlaae 

and. gummy mattei'. ^ 

B.P. Dose.— 2 to 5 grs. or 0.12 to 0 3 grm. 

Official Preparations 

Colocynthidis Compositum — B.P. Dose 2 to 8 grs 

or 0.12 to 0.5 grm. ^ 

grs^ or™1^to Hyoscyami.-12.5 p c. B P. Dose.-4 to 8 


Pharmacology 

Internally. —In minute doses colocynth is a bitter tonic. 
In moderate doses it stimulates the intestinal glands and the 
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muscles causing watery evacuations and griping. Hence it 
is a hydragogue drastic purgative. These effects may be 
produced if the drug is given either by the mouth or hypo- 
dermically, or injected into the circulation. In large doses 
these actions are aggravated and there is an intense gastro- 
intestinal irritation, reflexly affecting other abdominal and 
pelvic organs. It may therefore cause abortion. 

Therapeutics 

Internally . — It is rarely prescribed for its tonic virtue, 
but is often given in combination with aloes and mercury in 
constipation due to hepatic disorder. It is an excellent 
purgative to relieve portal engorgement. It should always 
be given with hyoscyamus or belladonna to prevent griping. 
Hence pil. colocynth. ethyoscyami is a valuable preparation. 
Because of the watery character of the stools, it may some- 
times be given in ascites, dropsy or cerebral congestion, 
but scammony and j*alap are more powerful in this respect. 

Caution. — It should not be given either to pregnant 
women or to persons who are subject to diarrhcea, dysentery, 
piles or gastro-intestinal congestion. 

5 Cholaoogue Purgatives 

P P YLLU 

Podophyllum. (Podoph.) 

Syn. — Podophyllum Root; Podophylli Rhizoma. 

Source.— The dried rhizome and root of Podophyllum peltatum, 
American May apple or Mandrake. 

Characters —Nearly sub-cylindrioal, about 5 mm. thick; externally 
dark reddish-brown, smooth, or slightly wrinkled cylindrical pieces; 
presenting at intervals enlargements, which are marked on the upper 
surface by a depressed circular scar, and on the undei surface stout, 
^ brittle rootlets, or their scars. Fracture short. Internally white, 
starch-like, or pale yellowish-brown and horny Odour, characteristic. 
Taste, bitter, acrid. 

Composition —It is composed of (1) a neutral cystalline substance, 
Podophyllotoxin (0 2 to 1 p c.), and (2) Podophylloresin., an amorphous 
resin, both of which are purgative (3) Picropodophylliu., quercetin 
and starch 

B P Dose.— 2 to 10 grs. or 0.12 to 0 6 grm 

P P YLIiU IN ICTJ 

Indian Podophyllum. (Podoph. Ind.) 

Syn.— Podophylli Indici Rhizoma 

Source — The dried rhizome and roots of Podophyllum emodi. 

Characters. — Irregular and tortuous; knotty, 2 to 4 cm. long, and 
1 to 2 cm. thick, flattened dors iven trail v 3 to 4 cup-shaped scais on 
the upper surface; numerous root scars or stout roots on the under 
surface. Yellowish-brown to earthy-brown externally, fracture, 
short, internally pale brown and starchy and horny suiface. Odour, 
slight, characteristic ; taste, somewhat bitter and acrid. 

B.P. Dose.— 2 to 10 grs or 0.12 to 0*6 grm. 
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Official Preparation 

1. Podophylli Resina Syii — Podophylhn; V egetahle CalomeL—A 
mixture of resms, obtained from Podophyllum, or from Indian Podo- 
phyllum* Pale yellow to yellowish brown amorphous powder, or 
brownish-grey masses , turns darker on exposure to light or heat. 
Characteristic odour, with bitter, acrid taste. B P. Dose.— J to 1 gr. 
or 0.015 to 0.06 grm. 

PHARMACOLOaY 

Externally.— The resin acts as an irritant to the unbro- 
ken skin The dust coming in contact with the eyes causes 
conjunctivitis. It is absorbed from raw surfaces and pro- 
duces its specidc etfects, i.e. purgation. 

Internally. Gastro-intestinal tract.— Being bitter and 
acrid in taste, podophyllin may excite salivation. It is a 
powerful hydragogue purgative. In purgative doses it 
causes griping, perhaps nausea, and within 10 to 12 hours a 
free watery stool. Much of the force of the drug is directed 
to the small intestine, more specially the duodenum, whose 
contents it sweeps along rapidly, in which respect it resem- 
bles calomel Hence it has received the name of ^‘vegetable 
calomel.” Beyond this it has none of the other properties 
of calomel. Impure resin produces more griping and com- 
mon salt increases its cathartic effect. In large doses it 
gives rise to gastro-intestinal irritation. Bile dissolves the 
drug. As a purgative its action varies with different indivi- 
duals, some being more susceptible than others. 

Liver.— The bile found in the fseces after the use of this 
drug is due to diminished absorption owing to more rapid 
peristalsis not giving time for such absorption. It is an 
indirect cholagogue. 

Therapeutics 

Internally . — As a purgative it is an excellent remedy for 
constipation, due to hepatic disorder or otherwise ; the 
griping being corrected by hyoscyamus, belladonna, or can- 
nabis indica. Its action becomes more uniform and certain 
when combined with other purgatives, e g. aloes, jalap, colo- 
cynth, rhubarb,* Calomel and podophyllin make a very 
advantageous combination, as they aid each other’s action 
on the same portion of the intestine. Being an indirect 
cholagogue it is best suited for constipation caused by the 
torpid condition of the liver, biliousness or hepatic dyspep- 
sia. ^to i gr. can be recommended as an ordinary dose for 
habitual constipation, but i to J gr. should be given in 


Podoph res gr. Va 

Pulv Ipecac gr i/e 

Ext eucnsTtn gr. i 

Ext nuc- vom sicc gi*. i/e 

Ext. hyoscy. sicc. gr. i/g 

Pil rhei CO. gr 2 


Pill for habitual constipation with torpid livei 
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obstinate constipation or to relieve portal congestion. Some- 
times larger doses are necessary. Whey, sherbet or muci- 
laginous drinks stop excessive purging. 

It is given in non-purgative doses to gr.) in many 
functional disorders of the liver, characterised by metallic 
taste in the mouth, dull depressed spirits, sluggish bowels, 
sick headache, etc. 

rRIDIN (Not official). Syn -'EisLtiB.ctum Izidis BP.C-An extract obtained 
from the lOot of Ii-is verstcolor, the Blue Flag A daik bi own lesinous powder, 
having a bitter acrid taste 

Dose -1 to 3 grs or 0 06 to 0 2 gi m 

Pharmacology and Therapeutics 

Iridin is used in biliousness and all sluggish conditions of the 
liver. It should be administered in the form of a pill made up with 
glycerin of tragacanth or extract of hyoscyamus. It may be use- 
fully combined with euonymin and podophyllin. 

EUONTMUS {Not officiaT) —The dried root*baik of Euony^mis ati opurpto eus. 
Contains (1) A bittei ciystalline alcohol e'nonymo'l, (2) the steiols, euonysterol 
atropui'pnrol, and a mixtuie of fatty acids 

Non-oeeicial Preparations 

1 Extractum Euonymi, BP C Syn.—Euonymm^Dose—l to 2 gis. oi 0 06 to 
0.12 grm 

2 Tmctura Euonymi, B.P.C.— Baik 4, alcohol (45 p.c ) g s to 20 Dose—1^ to 
40 ms or 0 6 to 2 6 mil 

3 Liquor Euonymini et Iridini, B P C— Ext euonymus 320 grs , ext. iiidis 
160 grs , pot caibonas 120 grs , water 5 oz , alcohol (45 p c ) s. to 20 oz Dose — 
SO to 60 ms. or 2 to 4 mils 

Pharmacology and Therapeutics 

The action of euonymin resembles in many respects that of podo- 
phyllin, but IS milder. It is a very useful remedy in hepatic <hs- 
orders, and in constipation, especially when it is due to torpidity 
of the liver. Combined with cascara, it may be given with very 
good results in chronic or habitual constipation. The f<illowing 
powder is very useful in infantile hepatic enlargement with slow 
fever.* 


GEOUP X 

DEUGS ACTING ON THE LIYEE 

The liver is by far the largest gland in the body and plays an 
important part in the general metabolism. Any derangement of its 
functions upsets the whole metabolic balance and produces diverse 
symptoms. It performs the following important functions :—(l) 
Formation of bile, which is partly secretary and partly excretory. 
It forms the bile pigment from the haemoglobin which is excretory, 
and any disturbance of its function is characterised by jaundice, 
due to failure of the organ to excrete bilirubin. These pigments take 

Ext. euonym gi. Va 

Pulv ipecac gi. Vs 

Salicin gr, 1 

Pulv ihei CO. gi 2 

Sod bicaib. gr. 2 



364 PHA.RMAOOLOGY AND THERAPEUTICS 

no part in the digestive process bnt get mixed with the food in its 
passage through the intestine where, they are broken up by the 
bacterial activity. The bile acids are secretory and help in the 
absorption of fats. These acids, or their products of decomposition, 
are partly absorbed from the intestine and are re-excreted by the 
liver. In the liver they stimulate the secretory cells and act as 
natural cholatjogiies. (2) Plays an important part in iron metabolism 
by conserving organic iron and forming h<emoglobim It produces 
the anti-ansemic factor by the interaction between the intiinsic factor 
in the gastric juice and the extrinsic factor in protein food which is 
essential for the development of megaloblasts into nornmblasts and 
reticulocytes in the bone-marrow. It is also supposed to help normal 
coagulation of the blood by forming fibrinogen. (3) Regulation of 
carbohydrate metabolism. By removing the excess^ of sugar from 
the portal blood and storing the excess as glcyogen it maintains the 
concentration of sugar in the blood at a constant level of 0.12 p.c. 
In this function it is helped by the hormones of the pancreas, the 
adrenal medulla, the thyroid, and the pituitary gland. (4) Regulation 
of protein metabolism. It helps to metabolise amino-acids which are 
absorbed from the intestine as the end products of protein digestion. 
The ammonia salts formed as the result of protein digestion are con- 
verted into harmless urea. (5) Protects the body from the action of 
toxins either produced during metabolism or absorbed from the 
intestine. They are either excreted unchanged in the bile, or may 
be broken down or synthetised into harmless compounds, or may be 
stored in the organ to be excreted slowly. Many drugs and toxic 
substances are excreted by the bile. lodophthalem (see page 366) when 
given intravenously or administered per os is excreted into the gall- 
bladder rendering it opaque to X-ray. ^ (6) Regulation of uric acid 
metabolism. This is not of much value in man. 

Drugs that influence the secretion of bile. — Drugs that increase the 
secretion of bile are known as cholagogues. They may be direct and 
indirect. Bile is being continually secreted by the liver, and the 
gall-bladder acts as a storage reservoir, and ejects it intermittently 
into the intestine during digestion. Normally the entrance of the 
chyme into the duodenum is followed by contraction of the gall- 
bladder and this has been attributed to a hormone cholecystoktmn 
formed in the duodenum by the entrance of acid chyme from the 
stomach If the meal contains an excess of fat and protein or their 
products of digestion, the contraction is more powerful. The for- 
naation of secretin has also a stimulating effect both on the contrac- 
tion of the gall-bladder and on the formation of bile. It does not 
mean that simply because more bile appears in tJie stool there is an 
increased secretion of bile; ether the gall-bladder or the ducts have 
emptied more thoroughly, or the bile poured into the duodenum has 
been swept down without giving time for reabsorption. 

Direct Cholagognes.~~Th.ese are also called choleretics. By far the 
best cholagogues are bile and bile salts, then come the salicylates and 
benzoates, soap and dilute hydrochloric acid. Mellanby has shown 
that secretin entering the blood stream excites the pancreatic secre- 
tion and bile, and any substance that helps the formation of secretin 
will increase secretion of bile. 

Indirect Cholagogues — These cause the bile to be rapidly swept 
along the intestine without allowing time for its reabsorption. They 
act by stimulating contraction of the gall bladder. Fats, yolk of egg, 
olive oil, and castor oil accelerate emptying of the gall-bladder, 
Similarly magnesium sulphate hypertonic solution (33 p.c.) helps 
expulsion of bile. The following drugs have a reputation of being 
indirect cholagogues, viz. podophyllum, euonymus, iridin, ipecac- 
uanha, mercurials, colchicum, rhubarb, ammonium chloride, and 
histamine. 

Drugs used to dissolve gall-stones are called biliary lithontriptics 
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— [nflammation of the gall-bladder or cholecystitis is a common 
affection and is often due to some bacterial infection. The chief 
organisms responsible are B. coh, streptococcus, and B. typhosus or B. 
paratypliosus. It may also result as an extension of inflammation 
from the duodenum. This is often associated with gall-stones. 
Several drugs have been used in cholecystitis, the most commonly 
used drug is hexamine (g.y.)* some cases specific vaccine gives 
good result. The treatment of gall-stones by drugs is very unsatis- 
factory. The following are used to expel, i educe or dissolve the 
stones, VIZ. sodium salicylate and aspirin make the bile watery, 
olive oil, etc. 

Glycogenic function of the liver is stimulated by adrenaline, 
pituitrin and thyroxine which cause glycosuria by converting gly- 
cogen into glucose. Antimony, arsenic, phosphorus and opium 
depress the function 


Class A : Cholagogues 

EXT ACTUM F EJLIS OVIXI 

Extract of Ox Bile. (Ext. Fell. Bov ) 

Syn — Fel Bovinum Pui'ificatum. 

Source —Obtained by evaporating fresh ox bile to one-fouith of its volume, 
shaking it with alcohol (90 p.c.), filtering and evaporating the lesidue to the 
consistence of a firm extiact Contains the bile salts and pigments, fiee fiom 
mucus 

Characters— A daik yellowish-green, plastic substance , taste, bittei and 
disagreeable Sohible in water, and in alcohol (90 p c.) 

B.P Dose —5 to 15 grs oi 0.3 to 1 grm. 

Phaemacology and Theeapeutics 

Externally , — Bile is bitter, but cannot replace vegetable 
bitters as a stomachic. Given by the mouth most of it is 
absorbed in the intestine and carried to the liver which ex- 
cretes it again, a small quantity of the bile acids being 
eliminated with the urine. It is a valuable cholagogue, and 
increases the secretion of both the solids and the fluids of 
the bile. The bile acids irritate the mucous membrane of 
the colon and act in the absence of bile. Bile increases the 
lipolytic ferment of the pancreas and helps the absorption 
of fats, and is therefore used in those cases of dyspepsia and 
constipation in which the natural secretion of bile is very 
deficient. 20 to 30 grs. of bile extract dissolved in 1 or 2 
ozs. of water may be given as a clyster in cases of impaction 
of fsBces in the rectum, where there is no room for a larger 
enema. It is generally given in cachets or in solution, but 
it is best administered in the form of keratin-coated or salol- 
varnished pills, two hours after food. 

Class B : Drugs used for Diagnostic Purposes 

1 For X-ray examination of the alimentary canal. 

Barium Sulphate {see pagel(D7), Bismuth Subnitrate [q r) 

2 For X-ray examination of the gall-bladdei 

lodophthalem 

3. For testing liver function 

Lsevulose (q v.) 
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lO OP T AtEINUM 

lodophthalem. (lodophthal.). CjoHeOjIjNaojSHzO 

Syn.— lodo-ray. Opacin • 

Source.-Di-sodium salt of tetraiodophenolphthalein Piepared py the 
iodination of phenolphthalem. Contains not less than 85 p»c ofphthalein The 
separated phthalein contains 61 to62 p c of iodine. 

Characters —A blue or blue-violet, crystalline powder. Odourless; taste, 
saline, astringent Soluble in 7 paits of watei. Slightly soluble in alcohol 
(90 p c } 

B.P. Dose.~i /3 to 1/2 gr- pei pound of body weight up to 75 grs. oi 0.04 to 0.06 
grm per kilogiamme of body weight up to 5 grms. ^ ox intravenous ii%jecUon 
up to 45 grs or up to 3 grms. 


Uses 

Given intravenously or per os it is excreted by the liver 
into the gall-bladder rendering it opaque to X-ray. There- 
fore it is largely used for diagnosis of cholecystic disease by 
cholecystography. For all practical purposes, oral use is 
suiBficient, intravenous use is necessary only after negative 
results from oral use. The patient takes a light evening 
meal at 7 p.m , and at 10 p.m., two keratin coated gelatin 
capsules of 5 grs. each are taken followed by a drink of 
water. Every fifteen minutes two capsules are taken at a 
time till ten have been swallowed, accompanied by free 
drinks of water. In fact the patient should keep drinking 
water till he falls asleep. No food is given the following day. 
Examinations are made at 10 a.m., 11 a m. and 4 p m. At 
5 p.m, the patient is given some bread and butter and another 
examination is made to see the effect of meal upon the 
shadow. For successful examination it is necessary that 
the drug must be absorbed and excreted by the liver, and 
that the hepatic and cystic ducts must be patent, as other- 
wise the gall-bladder will not fill. It is also important that 
the dye must freely enter and leave the liver. 

Graham’s technique for intravenous use is as follows:— 
The injection is given early in the morning, and no food is 
taken except a glass of milk if hungry, although water may 
be drunk during the day. Three grammes are dissolved in 
40 c.c. of triple distilled water and half the amount is 
injected slowly taking 5 to 7 minutes; half an hour later the 
remaining half is injected. It is necessary to wash through 
the needle some normal saline, 

Nausea and vomiting with fall of blood pressure may 
occur occasionally and should be counteracted by injection 
of 10 ms. of adrenaline solution. 40 grs. of bicarbonate of 
soda in solution should be taken every three hours, day and 
night, as long as the patient remains awake. Eadiograms 
are taken 3 and 6 hours after the injection. The solution 
must be freshly prepared. 
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GEOUP XI 
ASTEINGENTS 

Astringents form a special group of drugs whose action is charac- 
terised by contraction or shrinkage of the tissues and diminished 
exudation or secretion. In the intestine their effects are antagonistic 
to purgatives. They include the astringent metals^ acid sulphuric 
dilute^ and vegetable astringents. Opium and chalk act as intestinal 
astringents by diminishing the secretions and peristalsis. 

The vegetable astringents owe their property to the presence of 
tannin. They precipitate proteins and form a blue or black compound 
with iron preparations. They are milder in their effects than the 
astringent metals, and being practically harmless they are specially- 
used in diseases of the alimentary canal All astringents are local 
Jicemostatics^ i.e check bleeding by precipitating a hard coagulum 
which plugs the bleeding vessels (seepage 386). They have no action 
on the vessel walls. Since astringents are precipitated by proteins 
they are not much absorbed, nor do they exist in the blood and tissues 
in sufficient quantity to be of any use. They have therefore no remote 
astringent effect and act only on the part on which they are applied. 

Tannic acid or substances containing it form more or less insoluble 
compounds with many metals, alkaloids, glycosides, etc , and may 
therefore be used as their antidotes. 

- Astringents are classified as follows •— 

1. Metallic astringents see page 118. 

2 Vegetable astiingents 

Tannic acid, Cateclin, Rhatany, Hamamelis, Myrobalan (qv.) 

A€I UM tannicum: 

Tannic Acid. (Acid. Tann.) 

Syn.— Tannin ; Digallic Acid. 

Source.—Obtained from the galls of various species of Quercus, by 
subjecting them to special fermentation and extracting them with 
water-saturated ether 

Characters. — Yellowish-white or light brownish, glistening scales, 
light masses, or an impalpable powder ; odour, characteristic j taste, 
slightly astringent. Soluble in 1 part of water and alcohol (90 p.c.), 
freely m acetone, slowly in 1 part of glycerin. An aqueous solution 
forms precipitates in solutions of gelatin, albumen and some alkaloids. 

B.P. Dose — 5 to 10 grs. or 0.3 to 0.6 grm. 

Official Preparations 

1. Glycerinum Acidi Tannici.— 15 p.c. B.P. Dose.— 10 to 30 ms. or 
0.6 to 2 mils. 

2. Suppositorium Acidi Tannici, — 3 grs. or 0.2 grm. in each. 

3. Trochiscus Acidi Tannici.— J gr. or 0 03 grm. in each. 

4. Unguentum Acidi Tannici.— 20 p.c. 

Non-official Preparations 

1. Acidtun Acetyltannictun, U S P. Syn — D i-Acetyh tannin ; Acetanmn : 
Tanni%en^^ product obtained by the acetylisation of tannic acid. A yellowish 
or greyish- white powder Daikens on exposure to light Slightly soluble in 
water and in alcohol In enteritts and infantile diariJioea Dose, U S P.—IO grs 
or 0 6 grm. 

2 Albumini Tannas, U S.P Syn —Allmtannin —A compound of albumin and 
tannic acid. A yellowish-white, odourless powder. Almost insoluble in water. 
Dose, U ^.P.— 30 grs or 2 grm 
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3 Tsixmoionii.. tiy 7 i — J^ethyl Dit(Z7i7itn — A condeiiScition product of tannic 
acid and formaldehyde, in reddish-white powdei insoluble in water As a 
dusting powder in OS'?®, ied-sojes, soft charici es, ecsema, etQ, Internally 

in infayitile dtarihcea. Dose.-B to 15 grs. or 0 5 to 1 grna 

Phaejmacology 

ExtemalIif>—T 2 Liimc acid or substances containing it 
coagulate albumin, gelatin and mucus. Tannic acid has no 
action on the unbroken skin, but applied to an exposed 
mucous membrane or a denuded surface it coagulates the 
mucus and the albuminous secretions, and forms a firm 
insoluble protective covering over the part. The coagulated 
albumin or gelatin resists putrefaction. Absorbed into the 
tissues, it coagulates the interstitial fluids, and condenses 
the albuminous and connective tissues, and thereby dimini- 
shes the serous discharge. Hence it is a powerful local 
astringent. It arrests haemorrhage partly by plugging the 
small vessels, and partly by the production of a coagulum in 
the surrounding tissues, but it has no action on the muscular 
coats. It is therefore a local haemostatic. It slightly 
depresses the local sensory nerves, and has feeble antiseptic 
and irritant properties. 

Internally, Alimentary canal. — Tannic acid causes dry- 
ness of the mouth with a feeling of astringency and of stifi- 
ness of the tongue and throat, owing to the coagulation of 
the secretions of the mucous membranes. These effects are 
due to the direct chemical effect on the protein. Its action 
on the stomach is the same as on the mouth. A portion of 
it is converted into tannate when it loses its astringent pro- 
perty till the tannate of albumin is redissolved in the gastric 
juice and tannin is again liberated. Pepsin and peptone are 
precipitated in a neutral solution, therefore they are not 
affected because of free acid, but large doses impair digestion 
by precipitating pepsin, and often cause gastric irritation 
and vomiting, but stop hemorrhage by local hemostatic 
property. In the intestine it causes constipation by preci- 
pitating proteins and diminishing the glandular secretions, 
thus making the stools harder and drier. It precipitates 
yeasts and microbes and acts as a mild antiseptic and renders 
the feces less offensive by decreasing the number of bacteria. 
The undecomposed tannates and unabsorbed gallates are 
thrown off with the feces. Tannic acid cannot affect the 
biliary secretion. 

Blood.— Tannic acid enters the blood mostly as gallates 
and partly as tannates and circulates as such. Injected into 
a vein it causes death by thrombosis. 

Elimination. — There is a great diversity of opinion as to 
its excretion. According to some, any that has been ab- 
sorbed is decomposed in the human body, only about 1 p.c. is 
detected in the urine or faeces ; although gallates and traces 
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of tannates are found in the urine of animals. But Stockman 
found gallic acid with traces of tannin in the urine when 
pure tannin was given by the mouth ; and a large amount 
of tannin with a little gallic acid in the urine when sodium 
tannate was administered. 

Theeapeutics 

Externally , — As a local hcemostatic, tannic acid is largely 
employed in haemorrhages from the nose, the rectum, the 
bladder, the urethra, etc. It may be used as a snuff or 
a nasal douche in epistaxis, or as an ointment or a suppo- 
sitory in hemorrhoids. As a local astringent, it is useful 
in subduing mild forms of subacute or chronic inflammatoiy 
processes and discharge from the skin, as in eczema, in- 
tertrigo (Glycerinum Acidi Tannici) ; the ear in otorrhcea 
(Glycerinum Acidi Tannici); the eye, as in conjunctivitis 
and corneal vascularity (as collyrium 4 grs. to 1 oz.); the 
nose, as in ozena (a douche, snuff or paint) ; the vagina, 
as in leucorrhcea (an injection, douche or pessary) ; the 
uterus, as in ulcerated os (pessary or cotton-wool soaked in 
tannic acid and glycerin) ; the bladder, as in cystitis (injec- 
tion) ; and the rectum, as in ulcers, fissures and prolapse of 
the rectum (an injection or suppository). 

It is valuable in the treatment of burns, when applied as 
a dressing with p.c. freshly prepared solution and kept 
saturated till the area is tanned a mahogany brown. 
Eecently it is used in 5 p c. solution for children and 10 p c. 
solution for adults. The value of this treatment depends 
upon the production of a tightly adherent rigid crust over 
the burnt surface. It diminishes pain, prevents fluid deple- 
tion, decreases toxscmia, and in the 2nd and 3rd degree of 
burns allows epithelisation to proceed while the membrane 
is in place. The great advantage of this treatment is the 
prevention of the absorption of toxin which generally causes 
death on the 2nd and 3rd day after the injury. When spray- 
ed over the wound no dressing is applied and the spraying 
done every 15 minutes until a dry brown crust forms which 
seals the wound. There are however certain disadvantages 
of tannic acid, viz. its solution is unstable, it has no anti- 
septic power, and it is not isotonic. To obviate these 
disadvantages Barnard Fantus and H.A. Dyniewicz* recom- 
mend the following solution, viz. pot. chlor. 0.42 grm., cal. 
chlor. 0.84 grm., salicylic acid 1.00 grm., sod. chlor. 10.50 
grm., tannic acid 100.00 grm., distilled water to 1000 c.c. 

Internally. Alimentary canal. — Tannic acid makes a very 
good dentifrice for bleeding and ulcerated gums. Glycerin 
of tannic acid is a valuable application in ulcerative stoma- 
titis, subacute or chronic sore-throat, relaxed or elongated 

*Jour Amer Med. Assoc ^ July 17, 1937 
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uvula, enlarged tonsils, etc. A gargle (glycer. acid, tann, 
1 dr. to 1 oz.), a spray (1 dr. in rose water 10 ozs.), or lozen- 
ges may be used in these cases. An insufidation of tannin 
with starch makes an excellent application for the mouth 
and larynx. It is a valuable remedy for gastric and intesti- 
nal hsemorrhage, but it should be given in large doses, say 30 
to 40 grs. every one or two hours. It is a valuable antidote 
in poisoning by alkaloids and antimonial salts. It is largely 
used in diarrhoea either acute or chronic, but preparations 
of catechu are generally preferred. 

Prescribing hints.— Internally it may be given in solu- 
tion, cachets, or pills In the absence of tannic acid any 
vegetable infusion containing tannin, such as strong tea or 
decoction of oak bark, may be employed in alkaloidal poison- 
ing. It should not be combined with ferric salts which it 
colours black ; with mineral acids it precipitates tannin, and 
with alkalies it forms soluble tannates, but the solution 
changes colour becoming black. Caffeine is precipitated by 
tannic acid but is redissolved if the latter be in excess. 

CAT € TJ 

Catechu. (Catech.) 

Syn —Pale Catechu; Gambir. Syn. I.V— JS^7^ayer, Beng , Kath, Hind. 

Source.— A dried aqueous extiact of the leaves and young shoots of TJncmna 
Gambler 

Characters.— In cubes, sometimes agglutinated Each side about 25 mm. 
Pale greyish-brown to dark, reddish-bi own externally, pale blown internally, 
porous and friable Taste, at fiist bitter and astiingent, then sweetish 
No odour Entirely in boiling watei 

Composition —Cl) Cafechtt-fannic acid, 22 to bO X).Q (2) Catechin 7 to 33 p.c. (3) 
Querceti7iy cd^techn-ved, gambier-fluoi escei7iyVj'a,Xy oil. etc 

Incompatibles —Alkalies, metallic salts, gelatin. 

B P Dose.— 5 to 15 grs. or 0 3 to 1 grm 

Official Preparation 

1, Tinctura Catechu —1 in 5 B P. Dose —30 to 60 ms or 2 to 4 mils 

Pharmacology and Therapeutics 

Internally. ^G&tSiQhu is a non-irritating astringent, act- 
ing like tannic acid, which it contains. It is a valuable local 
astringent and may be used in the form of dentifrice, gargle, 
paint, or lozenge for spongy gums, mercurial and ulcerative 
stomatitis and relaxed throat.* Catechu is a very useful 
remedy for diarrhoea and in the early stages of cholera, be- 
ing often prescribed with opium and chalk. 


Tinct catech ms. 60 
Glycer. alum, ad ozl 
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* R AME lA 

Krameria. (Kramer.) 

Syn — Rhatany Root , Kiameiiae Radix. 

Source —The diied root oiKyameria ti'iandra, known as Penivian Rhatany. 

Characters— Neaily cylindiical, slightly flexuous, i eddish- brown, 15mm 
thick, cork, scaly with polygonal cells and dark-biown walls Fracture, shortly 
fibious in the balk, splmteiy in the wood, baik, biight i eddish-brown, about 
one-thiid of the ladius of the loot in thickness. Wood, pale reddish-brown, 
finely radiated in tiansveise section. Odouiless Taste of bark astringent, 
wood nearly tasteless 

Composition —(1) JRhatanm-tannic acid, 8 4 p.c. (2) Rhatania led, the colour- 
ing matter (3) Rhatannin, neutial substance 

Incompatibles.— Alkalies, lime water, iron, lead salts and gelatin. 

B.P. Dose —10 to 30 grs. oi 0'6 to 2 grm. 

Official Preparations 

1 Extractum Kramerise Siccum.— B.P. Dose —5 to 15 grs oi 0 3 to 1 grm. 

2 Tinctura Kramerise — B P. Dose —30 to 60 ms, oi 2 to 4 mils, 

3 Trochiscns Kramerise S^n.—Kt ameria Lozenge —1 gi. or 0 06 gim. m each 

4 Trochiscus Kramerise et Cocainse Sy7t -—K^ameiia and Cocaine Lozenge . — 
1 gi. or 0.06 gtm of extiact andVsogr or 0 003 gim. cocaine hydrochloride in 
each 


Pharmacology and Therapeutics 

Internally . — Ehatany is a powerful astringent, because 
of the tannic acid it contains. The powdered root forms an 
important ingredient in many dentifrices and the tincture in 
mouth- washes. A teaspoonful of tincture in 1 oz. of water, 
or the infusion of the root, makes a good gargle in relaxed 
sore-throat, spongy and ulcerated gums and mercurial sto- 
matitis. Krameria and cocaine lozenge is very efficacious in 
sore-throat. 

A AM EIS 

Hamamelis. (Hamam.) 

Syn — Hamamelidis Folia; Witch Hazel Leaves. 

Source —The fresh oi diied leaves of Hainamehs vii gimana. 

Characters.— Bioadly oval, 7 to 16 cm long, upper suiface dai’k green or 
biownish-gieen, pale below, apex obtuse, base oblique, coidate and shortly 
petiolate , margin, sinuate , veins, pinnate and prominent on the under surface 
which IS furnished with stellate hairs. Taste, astiungent, slightly bitter. No 
odour. 

Composition — (1) Ta^imc acid, (2) Gallic acid, a bitter principle, and 
a volatile oil 

Official Preparation 

1. Extractum Hamamelidis Liquidum —1 in 1 BP Dose —30 to 60 ms. oi 2 
to 4 mils 

Non- OFFICIAL Preparation 

1 Unguetum Hamamelidis, B.P C.— Liquid extiact of hamamelis, 10 p c in 
wool fat and yellow soft paiaffin. 

Pharmacology and Therapeutics 

As a local astringent or haemostatic it has been used in 
various ways and in various affections in place of tannic 
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acid. It may be used as a gargle in sore-throat, bleeding 
from the gums, ulcerative stomatitis, or as an injection in 
gonorrhoea, vesical haemorrhage, nasal catarrh, epistaxis, etc. 
Hamamelis is a most valuable remedy for internal and ex- 
ternal piles. 


GROUP XII 
ANTHELMINTICS 

Anthelmintics are drugs which kill or expel intestinal worms. 
V erniicides are remedies which, kill the worms, while vermifuges 
expel them without necessarily killing them. Active peristalsis 
tends to remove intestinal parasites with other intestinal contents. 
Thus drastic purgatives are sometimes used for the purpose of expel- 
ling the worms with partial benefit. Since the worms fix themselves 
with their hooks, suckers or serrated margins, they must be weak- 
ened or narcotised or killed before they can be ejfectively expelled. 

An ideal anthelmintic is one whose value depends not only upon 
its poisonous effects upon the parasites in the intestinal canal, but 
also upon its harmlessness as regards the patient, ^.e. the drug 
should exert its infiuence on the worms without being absorbed, and 
since it IS desired to attack the worm rather than the host, the dose 
must be as large as can be borne by the patient without producing 
any toxic effect. Safe doses of the vermicides do not kill the para- 
sites, but only depress or narcotise them, and these would recover if 
left in the intestine. It is therefore customary to follow the use of 
the vermicide with a purgative. This also prevents any absorption 
of the drug and so diminishes the toxicity. The choice of a prelim- 
inary purgative depends upon the nature of the anthelmintic used. 
Thus for drugs like male fern, thymol, carbon tetrachloride, purgative 
oils should be avoided, since oil helps absorption of these drugs. 
Whereas castor oil may be used with oil of chenopodium. It has the 
further advantage of counteracting the paralysing action of oil of 
chenopodium on the intestine. Magnesium sulphate ihalf an ounce 
in water is an all round good purgative. Calomel may also be used 
followed by magnesium. In large doses most anthelmintics act as 
gastro-intestinal irritants. 

In cases of infection with tape-worm or hook-worm, the use of 
an anthelmintic is usually preceded by a fast so that the parasite 
will not be protected by the intestinal contents. This however has 
the disadvantage of weakening the patient and also helping absorp- 
tion of the drug. In any case the fast should not be severe. In mass 
treatment it is a great disadvantage and its use is disappearing 
specially with weak and debilitated patients. After a light evening 
meal a dose of purgative is given and the anthelmintic is taken first 
thing in the following morning either in one dose, or in two or 
three divided doses given every hour, to be followed two hours 
after the last dose by another dose of the purgative. A preliminary 
saline purgative often helps to remove intestinal mucus and thus helps 
the exposure of the worms to the action of the anthelmintic. Mag- 
nesium sulphate or sodium sulphate or both may be used. Santonin 
is best given at bedtime on account of its effects on the retina. 

A number of drugs belonging to other groups, for instance, oil of 
turpentine, beta-naphthol, thymol and chloroform also enjoy the 
reputation as anthelmintics. 

Apart from the infection of the human gut with helminthes, many 
worms inhabit the tissues of the host and cause somatic infections. 
They are chiefly the different varieties of Bilharzia {Schistosoma) and 
Filaria, the former giving rise to the condition known as Bilharziasis 
and the latter Filanasis. 
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Antimony and emetine have been used in the treatment of Bilhar- 
ziasis with some benefit. Emetine has also been used in infestation 
with Fasciola hepatica (Liver fluke) and Paragonimus (Lungflnke). 

Filariasis has been treated with arsenic and antimony but the re- 
sults were disappointing. 

Anthelmintics are classifled as follows : 

Class A Anthelmintics foi Round-woim 

Santonin, Carbon Tetrachloride, Oil of Chenopodimn, Butea Seeds (q,v ) 

Class B Anthelmintics foi Tape-woim 

Male Fern, Pelletierine Tannate, Melon Pumpkin Seeds (qv) 

Class C Anthelmintics for Hook-woim 

Thymol (q v ), Beta-naphthol \ ), Carbon Tetrachloride, Oil of Chenopodimn, 

Tetrachlorethylene, Hexyl-resorcinol 
Class D Anthelmintics foi Thiead-worm 

Pectal injections of a solution of Common Salt, stiong infusions of 
Quassia and Calumha, solutions of Ferric Salts and Decoction of Aloes, 
and Carbon Tetrachloride by mouth 

Class A : Anthelmintics for Round-worm 

SAJVTONIXtJM 

Santonin. (Santonin.). OisHisOs 

Source. — A crystalline principle obtained from santonica, the dried 
unespanded flower-heads of Artemisia cina^ and other species of 
Artemisia. 

Characters.— Colourless, fiat, rhombic prisms, feebly bitter, turning 
yellow by sunlight. Solnhility— Almost insoluble in water, soluble 
m 2i parts of chloroform and in 50 parts of alcohol (90 p c.). 

B.P. Dose.— 1 to 3 grs. or 0.06 to 0 2 grm. i to ^ gr for a child 1 
year old ; 1 to grs for a child 2 to 5 years. 

Pharmacology 

Internally. Intestines — Santonin is a direct poison to 
round- worms, Ascaris lumhricoides, killing them in the intes- 
tine. Its action is less marked on thread-worms, Oxyuris 
vermicular IS, and it has no effect whatever on tape-worms. 
Some assert that it does not kill but paralyses the worm. In 
fact many worms are passed out alive It is a valuable 
anthelmintic for round-worms, although it does not kill them 
outside the body. It is partially dissolved in the stomach 
and passes into the intestine where it acts as an anthelmintic. 
This effect is possibly due to an unknown oxidation product 
formed in the intestine. Sometimes a portion may be absor- 
bed and though this may not give rise to any toxic symptoms 
there is yellow vision (xanthopsia) and colouration of the 
urine. In vermicidal doses it does not cause purgation, hut 
does so when given in large quantities. 

Absorption. — It is oxidised in the tissues and is excreted 
in the urine and faeces in the form of oxysantonins. After 
a therapeutic dose the entire quantity is eliminated by the 
urine as a coloured substance although traces of santonin 
may be detected in the urine after large doses 

Nervous system. — It produces some curious effect here. 
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Even in medicinal doses, witMn an hour or two after adminis- 
tration, objects first appear bluish, and then greenish or 
yellow, due perhaps to a certain disturbance of the retinal 
fibres, for though there is hypersemia of the retina, yet the 
humours and other tissues of the eye are not stained Taste 
and smell are sometimes affected. 

Kidneys. — Santonin is chiefly excreted by the kidneys, 
and during its passage increases their secretion. Sometimes 
it may create dysuria or incontinence of urine in children. 
It colours acid urine greenish-yellow and alkaline urine 
purplish-red, referable probably to an unknown oxidation 
product formed in the system and excreted with the urine. 

Toxic action. — In large doses it causes headache, vomiting, purging, 
loss of consciousness and speech, cold sweats, depression of the heart 
and respiration, intense saffron-coloured urine, tremor, convulsions 
and death. Sometimes a rash appears on the skin. Poisoning occurred 
in a child from grs. On the other hand, recovery has taken place 
after swallowing 1 oz. of the drug. These poisonous symptoms have 
probably been due to impurities. 

Theeapeutics 

Santonin is chiefly employed for killing 
round-worms It should be given at night on an empty 
stomach, after a mild purge in the morning, followed by a 
purgative next morning. Calomel is the best purgative to 
use. To a child 1 to 3 years old 1 to 2 grs. of santonin may 
safely be given followed by a purgative next morning. The 
best method is to prescribe it with calomel and sugar, 
followed, if necessary, by a dose of Gregory's powder or a 
saline next morning. It should be taken for three alternate 
nights To avoid any toxic effects, castor oil should not be 
used with it. Crude yellow santonin is regarded by some as 
a valuable remedy in sprue. But it appears that without 
special diet it has no influence in modifying the course of 
the disease and that it is in no way a specific remedy. 

i 

Class B: Anthelmintics for Tape-worm 
WILIX AS 
Male Fern. (Filix Mas.) 

Syn.— Aspidium. 

Soujce.— The rhizome and leaf-bases of Bryopterts FiUx-mas. 
Oollected late in the autumn, divested of roots, leaves, dead portions, 
and carefully preserved. 

Characters -From 7 to 15 cm or more long. Rhizome about 2 cm. 

entirely covered with curved angular, dark-brown bases 
ot the fronds, which bear numerous ramenta ; brown externally, green 
internally. Transverse section shows 8 pale yellow flbrovascular 
j slight. Taste, first sweetish and astringent then 

bitter and nauseous. 

Composition. ( 1 ) Filmarone^ C 4 « j an amorphous substance 

to which its properties are due, iu solution it slowly decomposes into 
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Filicic acid Asptdinol^ (2) Flavaspidic acid^ (S) Albaspidin. 
Filicin is an anhydride and a modification of filicic acid. 

B.P. Dose.— 60 to 180 grs. or 4 to 12 grm. 

Official PREPARATiois 

1. Extractum Filicxs. Syn — Liquid Extract of Male Fern, Oleo- 
resina Aspidii.— Conidbins 25 p.c. wjw of Filicin. B P. Dose.— 45 to 90 
ms. or 3 to 6 mils. 


Pharmacology and Therapeutics 

Internally . — Male fern is a safe and reliable anthelmintic 
for tapeworm soZiiem, T. Medio canellata and Lihoth- 

riocephalus), but being a local irritant it causes vomiting. It 
should be given in fairly large doses (1 to 2 drs.) to adults 
on an empty stomach preferably in two divided doses, after 
the bowels have been cleared by a purgative, and should be 
followed again by a brisk purgative. It also expels Anky~ 
lostomum duodenale. As a rule the drug is not absorbed and 
produces no untoward symptoms. In rare cases and when 
a large quantity is used it acts as a violent irritant to the 
alimentary tract, giving rise to vomiting, purging which 
contains blood, and in more severe cases convulsion, coma, 
dyspnoea and ultimately death from collapse. The purifi.ed 
filicic acid is highly poisonous to mammals, and when given 
by the mouth acts as a gastro-intestinal irritant. It is very 
soon absorbed and produces toxic symptoms. 

Prescribing hints.— The liquid extract is best given in 
fresh milk or emulsified with fresh mucilage of acacia and 
flavoured with chloroform water. The patient should lie 
down after taking the draught, because it is liable to make 
him sick. It is best given in the morning on an empty 
stomach after a purge the previous day. It should be follow- 
ed 1 to 2 hours later by a brisk purgative, either sulphate of 
magnesia or compound jalap powder. Castor oil should not 
be used either with or after it, as the absorption of the toxic 
principle is favoured by the presence of oil. The purgative 
must be a powerful one so as to weaken the head of the 
worm and loosen its hold upon the intestine. The head must 
be carefully looked for in the stools, and if it is not found, a 
second dose of the drug should be given two or three days 
later so as to expel it. But if more time is allowed the 
worm grows again and gets strong. 

IjIj TI in a T ANN as 

Pelletierine Tannate. (Pellet. Tann.) 

Source. — A mixture of the tannates of the alkaloids obtained from 
the bark of the root and stem of Punica Granatum. 

Characters — A light yellow, amorphous powder. Odourless; 
taste, astringent. Slightly soluble in water, more in alcohol (90 p.c.). 

Incompatibles.— Alkalies, lime water, metallic salts. 

B.P. Dose. — 2 to 8 grs or 0-12 to 0 5 grm. 
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Phabmacology 

It is a valuable anthelmintic for tape-worm. In large 
doses it causes vomiting and purging. Pelletierine sulphate 
being soon absorbed by the stomach cannot kill the parasite 
in the intestine, and in large doses it produces certain consti- 
tutional symptoms such as dimness of vision, giddiness, 
muscular weakness and twitchings, etc. These symptoms 
do not follow the use of the tannate. 

Thebapeutics 

Pelletierine should be administered on an empty stomach 
or better still after a dose of castor oil, and a brisk purga- 
tive, such as compound jalap powder should follow its use. 
Only fresh salts are reliable as they deteriorate on keeping. 
The decoction of the fresh root-bark is also a valuable 
tseniafuge. 

The rind of the fruit is a valuable remedy for diarrhoea 
and dysentery. It is often used with good results alone in 
diarrhoea, and with the rind of mangosteen fruit {Garcinia 
mongostana), and with kurcht bark (Holarrhena antidysen- 
terica) in the form of decoction in dysentery. 

Class C : Anthelmintics for Hook-worm 
CA OBfEI T T AC EO I TJ 

Carbon Tetrachloride. (Carbon. Tetrachlor.). CCI 4 

Source.— May be prepared by the action of chlorine on carbon 
disulphide. 

Characters.— A clear, colourless, volatile liquid; odour character- 
istic; taste, burning. Not inflammable. In contact with flame de- 
composes, giving off an acrid odour. Almost insoluble in water; 
miscible with dehydrated alcohol and ether. Sp. gr. 1 603 to 1 606. 

B.P. Dose. — 30 to 60 ms. or 2 to 4 mils. 

Action and Uses 

Carbon tetrachloride has been used as a general anaes- 
thetic, but owing to the presence of carbon disulphide as an 
impurity and the depressant action on the circulation it is 
twice as toxic as chloroform. It is used as a fire extin- 
guisher, as a rubber and fat solvent, as an ingredient in certain 
types of paint, and for delousing of clothes. Its use has 
been revived by Maurice Hall as an anthelmintic for hook- 
worm and has been extensively used for the purpose. It is 
a direct poison to necator, but is less efdcient in ankylostoma 
infections, not more than 30 to 40 p.c. of the latter being 
cured. Oxyuris is also expelled in large numbers. It has been 
used with success in T. saginata, and Barlow recently used it 
in Fasciolopsis (liver fluke) in China It is certainly a very 
effective and safe remedy for hook-worm, the worms being 
expelled dead and flaccid. 
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It passses through the stomach unchanged and probably 
some absorption takes place m both the small and the large 
gut. Absorption may be hastened by alcohol and fatty food. 
The bulk of the drug absorbed is excreted by the lungs. 

It is cheap and can be obtained in pure and stable form 
and is more efficacious than most other remedies. Appear- 
ance of toxic symptoms is the only drawback and it is a 
powerful poison to the liyer. In the mass treatment con- 
siderable number of deaths occurred in the labour forces in 
the tea districts. Although some of them are attributed to 
ingestion of alcohol either shortly before or after taking the 
drug, a few cases can only be explained as due to special 
idiosyncrasy to the drug which cannot be detected by pre- 
vious examination of the patient. 

Toxic effects.— Chief toxic effects are headache, nausea, 
vomiting, melsena, tremors, tetany, narcosis and convulsion. 
Oases of fatty degeneration of the liver, kidney and other 
parenchymatous organs have been observed in post mortem 
examination. 

To avoid toxic symptoms the treatment should not be given 
to alcoholics, and no food or alcohol should be given shortly 
before or after treatment. The liability to liver trouble may 
be avoided by previous use of glucose, 1 oz. daily, for two 
days. Administration of calcium and parathyroid counter- 
acts the toxic effects when calcium deficiency is suspected. 
Ammonium chloride also produces the same effect. 

Contra-indications.— Cirrhosis and other diseases of the 
liver and patients suffering from calcium deficiency. 

Prescribing hints.— The usual dose is 2 to 3 c c. (30 to 
45 ms.) for adults preferably in divided doses in gelatin 
capsules, or dissolved in water, although some (Chopra) 
prefer a single dose for fear of absorption. For children the 
dose is 2 ms. for each year up to 15 years. As a rule no 
preliminary purge or rest in bed is required and the patient 
can be given the anthelmintic and the purgative (sulphate of 
magnesia) in one dose in the morning and no food is taken 
for three hours. This is of great importance in mass treat- 
ment. Sometimes it is given in combination with oil of 
chenopodium This has the advantage of giving both the 
remedies in smaller doses, and since their effects on the 
human host are different and independent they produce no 
harmful effect, on the contrary act as synergists. The best 
method is to give 3 c.c. of carbon tetrachloride and 1 c.c. of 
oil of chenopodium followed by a saline. When round worms 
are also present, these should be treated first, and one or two 
weeks should elapse before carbon tetrachloride is given. It 
forms an uniform emulsion with milk when shaken vigorously, 
and is an easy and convenient method of administration. 
Moreover no burning is felt when administered in this way. 
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It should not be given with oils. The treatment should not 
be repeated till after a fortnight. 


OliEUM C ENOPO H 

Oil of Chenopodium. (01. Ohenopod.) 


Syn. — American Wormseed Oil. 

Source.— Oil distilled with steam from the fresh flowering and 
fruiting plants, excluding roots, of Chenopodium amhrosioides var. 
anthelminticiim. Contains not less than o5 p.c. w/w of ascaridole, 

Characters A colourless, or pale yellow, liquid ; odour, character- 

istic and pleasant; taste, bitter and burning. 

B.P, Dose.— 3 to 15 ms. or 0 2 to 1 mil. 


Action and Uses 

The oil has a sharp burning taste and causes nausea and 
sometimes vomiting with a feeling of warmth in the stomach. 
It is rapidly absorbed from the intestine, which is paralysed, 
depresses the heart and respiration and causes a fall of blood- 
pressure. 

It is one of the most efficient anthelmintics for ankylosto- 
mum duodenale and also for round-worm. It has the advan- 
tage over other anthelmintics of being certain in action, and 
is one of the safest remedies. The action is due to the pre- 
sence of ascaridole, but the exact mode of action on the worm 
is not known. 

The preparations obtainable in the market vary a great 
deal in the irritant properties on the gastro-intestinal tract. 
Ordinary doses do not kill the worms but they are only 
paralysed, and a purgative helps their expulsion. 

It has been used in the treatment of amoebic infection, 
and when administered in the same way as for the treatment 
of hook-worm, relieves clinical symptoms and causes disap- 
pearance of amoebse from the stools. It is reliable for cases 
resistant to emetine. 

Poisoning is rare unless it is given in very large doses. 
The symptoms are nausea, vomiting, abdominal pain, ringing 
in the ears, deafness, and in fatal cases coma and convulsion, 
death taking place from respiratory failure. Different sam- 
ples vary in their activity and some samples are very un- 
pleasant to take 

If the dose is carefully regulated and the persons treated 
are not unduly debilitated, it is a perfectly safe drug. 

It is excreted mainly through the lungs and the kidneys. 
Large doses may cause albuminuria. 

Contra-indications. — Pregnancy, as it increases uterine 
contraction ; advanced cases of heart disease and chronic 
nephritis. Should be used with caution and in small doses 
when the heart, liver or the kidneys are disordered. 

Prescribing hints. — It is best given in the morning, in 
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doses of 0 5 c.c. each for three doses every hour, either on 
sugar or in capsules, the patient being kept on light evening 
meal. The treatment is repeated every three or five days, 
until the parasites disappear from the stool. The dose may 
be taken to be 1 m. per year up to 11 years For healthy 
adults, 20 to 30 ms. It can also be given in syrup of glucose. 
The preliminary purgative is not regarded as essential, but 
an after-purgative removes the drug from the gut, lessens the 
risk of toxic action and helps to clear out of the bowels 
accumulated faecal matter and the decomposing worms. The 
usual purgative is either magnesium sulphate or castor oil. 
Oils do not increase but lessen toxicity. 

The dose for ascaris is 5 to 10 ms. for children on sugar 
three times a day for two days followed by castor oil. 

TETRACHLORETHYLENE (Not official). —It has the same action 
as carbon tetrachloride but is a little more efficacious and less toxic. 
Alcohol does not increase its toxicity. It should be given in 15 ms. 
(1 mil) doses every hour for three doses daily for three days. Three 
hours after the last dose on the third day a saline purgative (sodium 
sulphate) should be given. 

For ascarts give a single dose of 10 ms. in the early morning after 
fasting followed after half an hour by a dose of brisk saline and no 
food should be given until the bowels move. 

Dose.— 15 ms. or 1 mil. 

HEXYLRESORCINOL (Aot official).— It is useful both for hook- 
worm and ascaris but is very expensive and is not suitable for mass 
treatment. Rigid precautions have to be taken before treatment, 
as it loses its effect when given after food. 0*5 to 1 grm. in capsules 
should be given on an empty stomach after a purgative the previous 
evening and no food should be given for foui hours after the remedy. 
An after* purgative is not essential. {See Urinary Antiseptics, page 


Class D : Anthelmintics for Thread-worms 

Oxyuris.— These worms inhabit the caecum and therefore rectal 
injections (see page 331) that are so largely used are not of much value 
except for removing the worms that have travelled down to the 
descending colon, sigmoid or rectum. It is probable that these often 
die out naturally, therefore re-infection of the fingers should be pre- 
vented. The female worms wander out of the anus at night and deposit 
eggs on the surrounding skin causing itching and a desire to scratch. 
The eggs are thus carried by finger nails to the mouth. Drugs used 
for hook-worms also help the passa^ge of a large number of thread- 
worms. 


GROUP XIII 

DRUGS ACTING ON THE KIDNEYS 

The kidneys help to maintain the normal composition of the fluids 
of the body by separating from the blood the waste products of nitro- 
genous metabolism and other organic and inorganic constituents 
which are present in excess and which are not required by the body 
or cannot be metabolised. They help to preserve the alkaline reserve 
of the body by eliminating the non-volatile acids formed in the meta- 
bolic process, the volatile acids (COj) being excreted by the lungs. 
They also maintain the osmotic pressure at a definite level by ex- 
creting the excess of water as occasion demands 
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Since all substances eliminated by the kidneys are kept in solution 
it is necessary that sufficient water should be available from the body. 
It IS not possible to reduce the normal water content of the blood, 
and m order that diuresis may occur there must be an excess of water 
however small, in the blood, i e. hydraemia must be present. The hy- 
draemia however is only temporary, for the excess of water passes 
from the vessels into the different tissues until the pressure becomes 
equal. 

The fact that urea, uric acid, pigments, salts and water which 
constitute the bulk of the urine are not manufactured by the kidneys, 
makes these organs of special interest to the pharmacologist. Inas- 
much as digestion, assimilation, metabolism and circulation affect 
the activity of the kidneys, the condition of the urine furnishes a key 
as to the manner in which the different organs are performing their 
respective functions. 

A healthy man passes about fifty ounces of urine daily, which is 
acid in reaction and contains about 2,2 p.c. of urea, whereas the blood 
is alkaline in reaction and contains only 0.05 to 0.1 p.c of urea. It is 
evident therefore that considerable change of the fluid takes place 
during its passage through the kidneys before it reaches the ureters. 

The different parts of the kidneys perform different functions. The 
glomerulus helps the passage from the blood to the tubules of a large 
quantity of fluid of alkaline reaction containing urea, chloride, sul- 
phate, phosphate, etc. The fluid undergoes further changes in the 
convoluted tubules^ where its reaction becomes acid, and urea, uric 
acid and other nitrogenous substances are added by process of excre- 
tion, and the urine becomes more concentrated by the reabsorption 
of some of the water. Cushny holds that glomeruli act as ultrafilteis 
and filter off a fluid containing all the non-colloidal constituents of 
the plasma, i.e. all the abnormal constituents and most drugs. 

The composition of the blood itself exerts considerable influence 
in the production of diuresis. The plasma proteins, by their tendency 
to bind water, exert an oncotic pressure which resists filtration of 
fluid. When the plasma proteins fall below a certain level increased 
transudation must result. Moreover the water-binding properties of 
the colloids are influenced by certain crystalloids, and possibly by 
some of the hormones. Increased alkalinity within clinical limits tends 
to favour water retention, while acids tend to diuresis. 

Other things being equal, the greater part of the watery portion 
of the urine is excreted from the glomeruli, and this depends upon 
the glomerular pressure and the amount of blood flowing through it. 
If the blood flows through the glomerulus at a low pressure, due to 
resistance to efferent vessels, or if there is any obstruction to renal 
veins, the secretion of urine is diminished, although the glomerular 
pressure may be high in the latter case. It is evident therefore that 
diuresis occurs only when there is a continuous and rapid flow of 
blood under certain amount of pressure through the glomerulus. The 
rate of blood flow through^ the kidneys depends upon the general 
arterial pressure, the condition of the kidney vessels, and the pres- 
^ veins. The capillary system of the glomerulus supplied 
vasa afferentia and that of the tubules supplied by the vasa 
efferentia are antagonistic to each other. When the vasa afferentia 
dilate and the vessels of the tubules contract, the pressure and the 
flow in the glomeruli increase, whilst that to the tubules will be less 
and vice versa. 

^ It must not be^ supposed that the kidneys simply act as filters, 
inasmuch as they interpose a barrier in the way of excretion for any 
substance in the blood which can be^ of use to the tissues ; and if the 
amount of this substance in circulation does not exceed a certain 
umit, the kidneys do not excrete it. This rule applies to sugar, salt, 
^nd biliary constituents, and like water are retained in 
the blood up to a certain limit by a corresponding regulation of their 
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reabsorption by the tubules. Thus sugar is not excreted unless its 
concentration is above 0 18 pc. in the blood, and only when this 
threshold is exceeded that these substances are excreted in the urine. 
These substances are termed threshold substances On the other hand 
no such barrier exists to purely waste products, such as urea, uric 
acid, etc., and these are termed no threshold substances. 

The mechanism of diuresis is still unsettled, although it is possible 
that the secietion of urine is controlled by chemical stimuli Various 
foreign substances, even the normal constituents of blood, when 
present in sufficient concentration, stimulate in some way the kidney 
cells. It IS probable that the increased amount of urine which follows 
the improvement of kidney circulation may be due to the presence of 
a greater amount of chemical stimuli and other substances w'hich pass 
through the organ 

Diuretics are drugs which increase the flow of urine. Increased 
urine may represent an increased intake of water or may be the 
result of removal of fluid from the tissues. Diuretics may be classi- 
fied as follows:— 

I Those acting by increasing the number of glomeruli functioning 

at a time.— Although there are about two million glomeruli in 

the human kidney, Richards and his associates have shown that all 
of them do not function at the same time, since the capillaries dilate 
only in those that are active, the rest lemain closed Each glomerulus 
together with its tubules forms a renal unit, and diuresis depends 
upon the number of glomeruli functioning at a given time. Caffeine 
and urea are supposed to act in this way, thus increasing the filtering 
surface. 

II ThosQ acting by increasing the flow of blood through the kidney 
or by raising the glomerular arterial pressui e.— The secretion of urine 
is largely proportional to the glomerular pressure and the rapidity 
with which the blood flows through the kidneys. Thus when there 
is congestion of the renal veins as in failure of compensation, the 
secretion is diminished, and improvement of circulation by increasing 
the action of the heart produces diuresis, e.g. by drugs of the digitalis 
group, caffeine, alcohol, ether, etc. Dilatation of renal vessels as by 
the use of spirit of nitrous ether also causes diuresis. Similarly by 
constricting efferent glomerular veins the pressure in the glomerulus 
may be increased, as by pituitary extract and adrenaline in minute 
doses. 

Accumulation of fluid in the abdominal cavity mechanically hinders 
the outflow through the renal vessels, and removal of fluid, either by 
tapping or by purgation, removes venous stasis and produces diuresis. 

The glomerular pressure may also be increased by making the 
blood hydrsemic, i.e. by reducing the concentration of plasma protein 
as (1) by drinking large amount of water, and (2) by injecting normal 
saline solution, either subcutaneously, intravenously, or into the 
rectum. 

III Those acting by causing acidosis.— It has been found that large 
doses of ammonium chloride and calcium chloride cause reduction of 
the alkaline reserve of the plasma and act as diuietics. They increase 
the non-colloidal constituents of the blood plasma and by reducing 
the concentration of the plasma proteins help diuresis. 

IV. Those acting locally on the kidneys.^ Moderate irritation dilates 
the renal arterioles and raises the glomerular pressure, while the 
pressure in the arterial system generally and the resistance in the 
renal veins, remain unchanged. They stimulate the kidney cells and 
produce diuresis either by increasing the tubular secretion or by 
diminishing tubular reabsorption. These are also known as iriitant 
diuretics Except caffeine and its allies most of them irritate the 
kidney cells causing congestion and even nephritis when given in 
large doses. They are 
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(a) Glycosides; these are related to the aromatic series, broom 
(scoparin), cantharidin. 

(b) Acids, alkalies and some salts, caffeine, theobromine and other 
pxirin derivatives, calomel, mersalyl, novasurol. 

(c) Certatn volatile o^Zs.— Buchu, oils of juniper, copaiba and sandal 
wood. 

V. Those act mg by salt action — These act by lessening viscidity 
of the blood, thereby increase the filtrability and raise the glomerular 
pressure. They also prevent reabsorption from the tubules. The 
effect IS proportional to the osmotic pressure Tvhich they extert. 
Water, urea, acetate and citrate of ammonium, salts, sugar, milk and 
thyroid extract act in this way. 

Therapeutics —The diuretics are indicated to remove either water 
or solids from the body, and have the following uses 

(1) Cardiac and pulmonary disorders where the quantity of urine 
is diminished, or there is chance of dropsy. 

(2) To hasten the elimination of waste products or poisonous 
materials circulating in the blood. 

(3) Conditions where there is accumulation of fluid in some natural 
cavities of the body, as in ascites and pleurisy. 

(4) To dilute the urine in inflammation of the bladder and urethra 
to make it less irritating, and in cases with a tendency to formation 
of calculi or deposition of solids. 

Antidiuretics — Adrenaline m the first stage, when the renal vessels 
are constricted, diminish the secretion of urine, and pituitary extract 
in later stage also diminish the secretion of urine and both are anti- 
diuretics. Urine is diminished after saline and hydragogue purgatives 
and during the toxic stage of digitalis. 

^ Eeaction of the unne. — The normal reaction of human urine is 
slightly acid with a pH range from 5 12 to 7.46, with an average of 
6.03. During digestion when the gastric secretion is increased and 
during fasting the acidity becomes less. 

Drugs which increase acidity of the urine. — The urine can be made 
acid by the use of acid salts, like acid sodium phosphate, or by the 
use of ammonium or calcium chloride, benzoic acid, boric acid and 
salicylic acid. The reaction becomes altered or may be highly acid 
by the use of mineral acids, but in practical therapeutics their use- 
fulness is limited owing to their local irritant effect. 

Drugs which mahe ut ine alkaline. — We have however more power- 
ful means of making urine alkaline. The salts of sodium, potassium, 
lithium and calcium which are oxidised in the blood as carbonates 
and are eliminated as such by the kidneys render the urine alkaline. 

Tb<>se salts of ammonium that are eliminated as urea have very 
little effect in making the urine alkaline. 

Urinary lithontriptics. — These are remedies employed for dissolv- 
ing any concretions or calculi formed in the urinary tract or for 
preventing the deposition of solids from the urine. Alkalies are used 
in uric acid and oxalate of lime calculi. Benzoates are used when the 
urine m undergoing alkaline decomposition and phosphatic calculi are 
liable to be formed. 


Class A : Diuretics 

Water, Caffeine, Theobromine and Sodium Salicylate, Theophylline and 
Sodium Acetate, Mersalyl, Urea, Oil of Juniper, Scoparium, Apocynum (see page 
281), Spiritus ^Etheris Nitrosi, DigitaUs and its allies {see page 266j, Acetate and 
Citrate of Potassium and Sodium {see page 75), Potassium Nitrate {see page 79), 
Solution of Ammonium Acetate and Citrate {see page 93), Punamava {q ® ) 

A UA ESTITI^ATA 

Distilled water. (Aq. Dest.) 

Source and characters. — Prepared by the distillation of potable 
water. A clear, colourless, odourless and tasteless liquid. 
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A tJA STE IEISAT4 

Sterilised Water. (Aq. Steril.) 

Source.— Distil potable water from a glass still, or a still in wbich 
the distillate does not come in contact with copper, which has been 
cleaned immediately before distillation. Reject the first portion of 
the distillate and collect the remainder in a sterilised neutral glass 
container. Close the container to exclude bacteria, and sterilise 
immediately by heating in autoclave. 

Pharmacology or Water 

Water forms about 64 p.c. of the body weight and the 
daily loss from the system is about 100 oz. It is necessary 
to compensate for the losses caused by the excretory organs 
and for the repair of the various fluids, and of the solid organs 
of the body into whose composition it enters. The demand 
for water is indicated by thirst and an insufiScient supply will 
lead to disturbances of circulation and the heat regulating 
mechanism and to retention of the products of metabolism. 

Water is not absorbed through the unbroken skin, al- 
though the epithelial cells slowly absorb it and eventually 
swell up. Application of cold water causes constriction of 
the cutaneous vessels and stops perspiration, while hot 
water dilates the vessels, helps radiation of heat, increases 
perspiration and lowers temperature. Cold sponging reduces 
temperature by abstraction of heat. Application of cold 
water to the body reflexly stimulates coughing and increases 
inspiratory efforts. 

Internally.— W Biter is very slowly absorbed from the 
stomach, the normal epithelium of the stomach is scarcely 
permeable to water. It passes rapidly into the duodenum 
and is absorbed from the intestine. A large portion is 
passed out with the stool. When taken mixed with alcohol 
or carbon dioxide (aerated water) it is absorbed more freely 
by the stomach. 

Taken in moderation with meals it increases salivary, 
gastric, biliary and pancreatic secretions and helps digestion. 
As it helps better absorption of foods, less material is left in 
the gut for putrefactive bacteria. Taken in large doses it 
causes vomiting, while hot water slowly sipped is a valuable 
gastric sedative and antiemetic. 

Kidneys and skin. — Drinking large quantities of water 
causes hydrmmia and acts as diuretic. It is a common 
experience to observe increased perspiration and urine when 
more water is given, and this in proportion to the amount of 
water consumed. In fact water is the only diuretic and 
almost all diuretics act by supplying the kidney more water, 
i.e. by making the blood passing through the kidney vessels 
hydrsemic. Drinking of water is accompanied by increased 
flow of blood and lymph which washes out from the body 
effete materials and toxins. Injected into the blood pure 
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water has a tendency to cause haemolysis by breaking up 
some of the less resistant blood cells. 

Metabolism. — Water flushes the salts and different 
products of metabolism out of the system. During its passage 
through the blood and tissues pure water decreases osmotic 
pressure, and by internal exchange of salt and water between 
the blood and tissues, and by eliminating the excess material 
by the kidneys it helps to keep the composition of the blood 
constant. Nitrogen elimination is increased chiefly in the 
form of urea, and the sulphates and phosphates are also 
increased 


Therapeutics of Water 

Externally , — Besides its uses already adverted to in pages 
36-38, water, in the form of ice, or constantly changed through 
a Leiter’s coil, is useful in subduing many acute inflammatory 
diseases, such as meningitis, cerebritis, synovitis, sprains, 
etc. It contracts not only the superficial blood-vessels, but 
also those of the organs by reflex action. On the same 
principle, a local application of ice to the surface arrests 
internal haemorrhages, such as epistaxis, hmmatemesis, etc. 
A sudden partial application of cold to the abdomen, by 
flapping a wet towel over it, excites contraction of the 
parturient womb, and is therefore employed in uterine 
intertia and post-partum haemorrhage. A smart sprinkling 
of cold water on the face restores consciousness in hysteria, 
fainting and narcotic poisoning. The same plan may be 
adopted in reviving still-born infants. Iced water subcu- 
taneously injected over the diaphragm checks hiccough, 
and within paralysed muscles improves their nutrition. Ice 
poultice applied to the chest is used in the treatment of 
pneumonia. Hot water used as an intra-uterine douche 
arrests post-partum haemorrhage. 

Int^^nalhj. The sucking of ice allays thirst, vomiting 
and hiccough. A small glass of cold water slowly sipped 
controls the craving for drinks by stimulating the circulation. 
In the same manner hot water beiore meals soothes the irri- 
table^ condition of the stomach in gastritis, gastrodynia and 
gastric ulcer. A glass of cold water taken immediately on 
rising from bed helps the bowels to act. The swallowing of 
ice arrests hsematemesis. Copious draughts of water help 
to wash out minute deposits of urinary gravel. If it is a 
uric acid calculus, drinking of distilled water diminishes the 
tendency to deposition. As a diuretic Glaessner advocates 
the oral administration of distilled water for ursemia, hyper- 
tension without arteriosclerosis, and urinary lithiasis. Large 
draughts of water given between meals may arrest the for- 
mation of gall-stones by liquefying the bile. As an emetic, 
warm water should not be given in quantities sufficient to 
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over-distend the stomach, as this may paralyse the muscles 
and thereby impede rather than promote vomiting. Half to 
one pint at a time is enough for the purpose. In oedema 
water is only a safe diuretic when the salt intake is limited. 
On the other hand its restriction is helpful in acute nephri- 
tis and cardiac oedema when the renal circulation fails to 
deal with normal quantities of fluid The intake of water 
should be gradually increased as the kidneys show, evidence 
of being able to deal with it. 

CAFFJEIJVA 

Caffeine. (Caffein.). C8HioN402,H20 

Syn.— Theme ; Guaranine. 

Source.— An alkaloid obtained from the dried leaves of Camellia 
sinensis or from certain other plants ; or may be prepared syntheti- 
cally. It is 1 : 3 : 7-trimethylxanthine. 

Tea yields 3 to 5 p.c., coffee seeds 
1.3 p c., guarana 5 p.c., mate or Para- 
guay tea 0.5 p.c., kola nut 3 p c. 

Characters.— Colourless, silky, need- 
les ; odourless ; taste, bitter. Solubility . — 

1 in 80 of cold water, more m alcohol 
(90 p.o.), and in chloroform. The aqueous solution is neutral. 

Incompatibles.— Tannic acid, potassium iodide and mercurial salts. 

B.P Dose.- 2 to 5 grs or 0 12 to 0.3 grm. 

CAFFEIIVA FT SO II ElV AS 

(Caffein. et Sod. Benz ) 

Caffeine and Sodium Benzoate 

Source. — Prepared by mixing caffeine with an equal weight of 
sodium benzoate. Contains not less than 47 p c. and not more than 
50 p.c. of anhydrous caffeine, and not less than 50 p.c. and not more 
than 53 p.c of sodium benzoate. 

Characters.— A white powder ; odourless ; taste, slightly bitter. 
Soluble in 1 part of warm water ; completely in 4 parts of water, 
slightly in alcohol (90 p.c.) 

BP. Dose.— 5 to 15 grs. or 0.3 to 1 grm. ; or 2 to 5 grs. or 0.12 to 
0.3 grm. (by injection). 

Non-official Preparations 

1 Migramuie. Syn — Antiyyrin Caffeine citricum — Solubie in water, con- 
tains 9 p c caffeine, 1 p c citiic acid, and 90 p c. phenazone. In headache, but 
causes sleeplessness Dose —8 to 16 grs oi 0 5 to 1 grm 

2 Caffeinae et Sodii Salicylas —Evaporate to diyness Caffeine 5, Sod. Salicy- 
las 5, Watei 20 A white amorphous powder containing 47 to 50 p c of caffeine. 
Acts like digitalis, but more lapid. Dose—b to 15 grs oi 0 3 to 1 grm. by mouth ; 

2 to 5 grs or 0 12 to 0 3 grm hypodermically 

3 Caffeinse Citras —White inodoious powder with an acid reaction. Soluble 
in 32 paits of water. Dose —2 to 10 gis. or 0 12 to 0 6 grm 

4 lo do -Caffeine Syn -Sodi^mi-Caffeine Iodide —A. white powder, slightly 

soluble in cold watei and fi eely in warm water Contains 65 p d caffeine A 
valuable diuretic in dropsy SnUdi pleurisy. Useful in Dose — 2 to 

10 grs or 0 12 to 0 6 grm 
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Pharmacology 

Internally . — Caffeine has three iipportant actions, viz. 
(1) it is a diuretic ; (2) it excites the higher nervous centres ; 

25 



386 PHARMACOLOGY AND THERAPEUTICS 


(3) it acts on all muscle-fibres, whether cardiac, striped or 
plain. 

Heart and circulation. —In medicinal doses it slows the 
pulse from stimulation of the inhibitory centre and in- 
creased vagus excitability Frequently however no change 
in the pulse-rate is observed. In some cases the stimulation 
of the heart is pronounced possibly due to increased flow 
through the dilated coronary arteries It increases the abso- 
lute strength of the heart and enables it to overcome greater 
resistance The systole is increased but it does not increase 
the diastolic relaxation, which may be reduced, the contrac- 
tion of the heart-muscle antagonises relaxation and the filling 
of the heart during diastole (see fig 18) In toxic doses 
the pulse becomes very frequent, irregular and intermittent, 
and at last the heart stops in systole. These effects are 
largely due to the direct action of the drug on the cardiac 
muscle, chiefly the nodal tissue and the bundle of His, and 
partly on the cardio-inhibitory centre 
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Fig. is.— E ffect of Caffeine on Isolated Rabbit^s Heart 
At point of axrow a small amount of caffeine was added to the pei fused 
fluid Note inci eased tone of the heait Systole is increased with imperfect 
1 elaxation of diastole 

^ The vaso-constrictor centre is moderately stimulated and 
this combined with increased output of the heart will tend 
to cause a rise of blood-pressure ; on the other hand there 
is peripheral vaso-dilatation which overcomes the effect of 
constriction. In fact caffeine causes a rise of blood-pressure 
at the beginning but this is offset (generally after 20 
minutes) by fall of pressure due to peripheral vaso-dilata- 
tion. But this fall in ordinary therapeutic doses is not of 
much consequence as it is not ordinarily below normal 

An injection of caffeine and sodium benzoate usually 
causes a slight slowing of the pulse without any appreciable 
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effect on the arterial pressure. But this often induces 
undesirable nervous symptoms which precludes it from being 
used repeatedly without risk of over stimulating the brain 
and cord. It has no effect on arteries not under control of the 
vaso-constrictor centre. The coronary arteries are dilated 

Respiration — In therapeutic doses given by the mouth 
the respiration is moderately stimulated, sometimes however 
it is scarcely affected unless cardiac dyspnoea is improved 
by the circulatory effect The respiration is definitely stimu- 
lated when given as an injection. 

Temperature is not affected by small doses but is in- 
creased by large doses. 

Nervous system. — Caffeine in small doses acts entirely 
on the higher psychical centres, this being the only part 
really affected, hence there is mental exhilaration and 
removal of fatigue and languor It has been shown that 
there is an increase in both the rapidity and accuracy of 
purely intellectual processes ; but caffeine has no effect on 
those forms of cerebral activity which require a combination 
of mental processes with physical co-ordination. The 
perceptions become more acute, pain is more keenly felt, 
and the sense of touch becomes more discriminating. Caffeine 
therefore is a cerebral stimulant It increases all conditional 
reflexes and diminishes all inhibitory processes. In larger 
doses it stimulates the motor area as evidenced by restless- 
ness, wakefulness, ringing in the ears, delirium and tremors. 

Medulla and cord.— The respiratory centre is power- 
fully stimulated, and there is general vaso-constriction due 
to slight stimulation of the vaso-constrictor centre. The 
vagal centre is also stimulated but this is of minor impor- 
tance since this effect is overshadowed by its action on the 
cardiac muscle. The motor cells of the cord are also stimu- 
lated with acceleration of the passage of impulses like 
strychnine, but more mildly It, therefore, increases the 
reflex activity and improves the tone of the muscle. 

Muscle. — Its action is well marked on voluntary muscles. 
A moderate dose will directly increase the strength and 
irritability of the muscle; so that a weak stimulus will cause 
contraction of the muscle ; and the total amount of work done 
before exhaustion sets in is increased Considering the 
universal use of beverages containing caffeine it is of practical 
importance to know that as a result of human experiments 
with ergograph the increase in muscular power is not fol- 
lowed by a compensatory depression 

Metabolism. — The effect of caffeine on metabolism is not 
clear. It increases the excretion of xanthine and urea, con- 
sumption of oxygen and elimination of CO2. There is some 
rise of temperature due to increased muscular activity and 
effects on the nervous system. 

Kidneys.— Caffeine is a powerful diuretic and it has been 
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found that under its use the kidney vessels are dilated while 
causing general vaso-constriction thus increasing the filtra- 
tion pressure in the renal vessels But since it acts as a 
diuretic in the isolated kidney just as well as in the intact 
animal, the diuresis cannot be due to circulatory changes. 
On the other hand the evidence is strong that the effect is 
due to direct stimulation of the renal epithelium, and that 
the increased fiow of blood is the result and not the cause 
of increased function (Oushny). Yerney* asserts that it acts 
by increasing the number of glomeruli functioning thus in- 
creasing the filtration surface. The extent of diuresis varies 
with the amount of water in the body ; and the urine is of low 
specific gravity, the urinary solids are less augmented than 
the watery portion of the urine, i e. the diuresis depends 
upon the amount of filtrable fluid available in the body and 
becomes less when the accumulated fluid is eliminated and 
the body becomes relatively ‘‘dry’’. In other words diuresis 
depends upon an increase of the non-colloidal constituents 
of the blood which by reducing the osmotic resistance to 
filtration allows more fluid to pass through the glomeruli 
into the tubules. It has been found that on a salt-free 
diet sodium chloride almost disappears from the urine as 
it is reabsorbed to maintain an adequate concentration 
of salt in the blood. If however caffeine is administered 
the salt reappears in the urine. It has therefore been sug- 
gested that caffeine interfe'tes with the reahsorphon of salthj 
the tubules, as a result of which more salt remains in the 
tubules which exerts an osmotic pressure and hinders re- 
absorption of fluids Moreover there is increased perme- 
ability of glomerular cells which allow of increased filtra- 
tion through them. 

As a diuretic caffeine is inferior to theobromine and 
theophylline, and of these theophylline acts more powerfully 
on the kidney. Caffeine however does not injure the kidneys 
when used for a prolonged period even in large doses It 
has therefore the advantage over other diuretics and causes 
no further damage to the kidneys when used in renal disorder. 

Absorption and elimination.— Caffeine is rapidly and 
completely absorbed, only a very small percentage being 
eliminated in the urine, and none appears in the stools even 
when given in large doses. About 80 p c. is completely 
oxidised into urea, the rest being excreted in the urine as di- 
and mono-methylxanthine When used for a long time a 
certain degree of tolerance is produced so that diuresis is 
not so marked after some time. 

Acute toxic action. — Burning in the throat, thirst, gastro-intestinal 
pain, violent A'omiting and purging, giddiness, tremors in the extrem- 
ities ; free diuresis, clear inteliect Avere obserA^ed in a case of poison- 
ing by 60 grs. of the citrate, recovery took place under the use of 

*Quarterly Journal of Pharmacology, 1928. 
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nitroglycerin. As a rule very few fatal cases occur as a result of 
caffeine poisoning; possibly the fatal dose is very large, but when 
taken in doses above 1 grm. it produces alarming symptoms. Even 
therapeutic doses may give rise to unpleasant side effects. 

Treatment generally consists in giving bromides, alcohol and 
morphine. 

Chronic toxic action. — A slow development of the toxic symptoms 
from excessive tea-drinking is very rare, but is well illustrated in the 
case admitted into the Belleveue Hospitalj New York. Thirty cups 
per day without food were drunk by him when he got awfully 
prostrated. Extreme indigestion, extreme ansemia, complete inability 
to move, great cardiac and respiratory distress were the chief symp- 
toms. In another case symptoms of posterior and lateral sclerosis of 
the cord were marked. 

Therapeutics 

Externally , — An infusion of tea is often used as a col- 
lyrium in simple conjunctivitis, and a gargle for sore- 
throat. 

Internally. Heart. — As a cardiac stimulant it is chiefly 
used as an emergency drug and should not be repeated fre- 
quently. It is therefore usefully employed to revive the 
heart in cardiac failure in chronic heart diseases, and may 
be given either with digitalis or alternating with it. Given 
hypodermically it is valuable in acute heart failure in febrile 
diseases, e.g. in pneumonia, cedema of the lungs, etc. As it 
does not possess the permanent tonic action of digitalis, it 
cannot replace that drug, but may with advantage be used as 
an adjuvant when a greater effect is desired. It is of signal 
service in cardiac dropsy specially when combined with 
digitalis. It may be used to strengthen the heart in many 
acute diseases, such as pneumonia, fevers, etc. Because it 
dilates the coronary vessels and relieves vascular spasm, 
theobromine is used in angina. Effective therapeutic doses 
however are apt to produce certain side effects, viz palpi- 
tation, vertigo, nausea, vomiting, restlessness, sleepless- 
ness, and sometimes delirium, when mental rest and sleep 
may be of the highest value to the patient. These effects 
are more apt to occur in patients with interstitial nephritis. 

Respiration.— As a respiratory stimulant caffeine may 
be used in oedema of the lungs and depression of respiration. 
Hot black coffee is largely used in narcotic poisoning to 
stimulate the respiratory centre. Sometimes it relieves the 
paroxysms of asthma, possibly by dilating the bronchial 
muscle, but the effect is weaker than atropine or adrena- 
line 

Nervous system —In migraine caffeine or the citrate, in 
combination with aspirin, phenacetin, etc., to assist their 
action and to prevent their depressing effect on the heart, 
are sometimes useful On the other hand Hale has shown 
that the toxicity of antifebrin and phenacetin is increased by 
combination with caffeine. Owing to its action on the cen- 
tral nervous system it is used in nervous exhaustion and as 
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it stimulates the brain and respiratory centre it is used in 
alcoholic poisoning. 

Kidneys.— Caffeine is an uncertain diuretic and has now 
been superseded by dluretin, agurin and theophylline, but 
these tend to cause gastric irritation, nausea and vomiting. 

It is largely used in cases of cardiac dropsies, and is of 
value as a preliminary to digitalis treatment. Its value is 
not so certain in renal and hepatic dropsies. In chronic 
parenchymatous nephritis there is as a rule very little res- 
ponse, while in chronic interstitial nephritis it usually gives 
better results. Many patients get habituated to its use and 
its diuretic action is entirely lost on them after a week or so. 
On account of its stimulating action upon the kidney cells 
caffeine shonkl not he given in cases of acute nephrtUs. 

Prescribing hints — Caffeine is usually given alone but 
it may be combined with other drugs, such as strychnine or 
digitalis as they mutually help each other, or it may be ex- 
hibited alternately with digitalis. It should be remembered 
that the citrate is acid, and when dissolved in water forms 
an acid solution and dissociates free citric acid. It is there- 
fore incompatible with substances which cannot be prescribed 
with acids. With iodides it liberates iodine. As an emer- 
gency drug caffeine sodium-benzoate should be used hypoder- 
mically. When caffeine is used as a circulatory stimulant it 
stimulates the cerebral cortex, and a few doses may cause 
excitable nervous condition with wakefulness when sleep 
may be of the greatest value to the patient. As it stimulates 
perception it may increase the patient^s suffering. 

T EO OMINA ET SO II SAEICYEAS 

(Theobrom. et Sod. Salicyl ) 

Theobromine and Sodium Salicylate 

Syn.— Diuretin. 

Source.— It is a mixture of sodium theobromine and sodium sali- 
cylate in approximately molecular proportions. Prepared by the 

interaction of sodium hydroxide, theo- 
bromine, and sodium salicylate. Con- 
tains not less than 46 p.c. of theobro- 
mine, 41 p.c. of sodium salicylate, and 
6 9 p c of sodium. 

Characters.— A white, amorphous 
powder. No odour; taste, sweetish 
and alkaline. Solubilitif,— In equal parts 
of water. Insoluble m alcohol (90 p.c.), 

in ether and m chloroform. 

B.P. Dose.— 10 to 20 grs. or 0.6 to 1.2 grm. 

T E F YEEIYA 

Theophylline. (Theophyll.). C7H802lsr4,H20 

Source.— It is 1 : 3 dimethylxantbine, an alkaloid obtained from the 
dried leaves of Camellia sinensis, or may be prepared synthetically. 
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Characters. —A white, crystalline powder, odourless; taste, bitter. 
Soluble in 120 parts of water at 25'’C., 
more in hot water ; soluble in 80 parts 
of alcohol (45 p.c ). 

Official Preparation 

1 Injectio Mersalyli. — Contains about 
3 grs. of mersalyl, and about 1] gr 

of theophylline in 30 ms. B.P Dose 8 

to 30 ms or 0.5 to 2 mils. 

T EOPHYLLINA ET 80I>II ACETAS 

(Theopliyll. et Sod. Acet.) 

Theophylline and Sodium Acetate 

Syn.— Theocm Sodium Acetate. 

Source — Prepared by dissolving equimolecular piopoitioiis of 
sodium theophylline and sodium acetate m water, and evaporating 
to dryness. Contains not less that 55 p.c. of anhydrous theophylline. 

Characters.— A white, crystalline powder; odourless ; taste, bitter. 
Soluble in 25 parts of water, insoluble in alcohol (90 p.c.), in ether and 
m chloroform. Solution alkaline to litmus. 

B P. Dose. — 2 to 5 grs. or 0,12 to 0.3 grm. 

Non-official Preparations of Theobromine and 

ALLIED PURIN DERIVATIVES 

1 Theobromma with theophylline. 

An alkaloid obtained fiom the seeds of Thcobioma cacao Dose—b to 10 gis or 
0 3 to 0 6 gim 

2 Theobromma et Sodn Acetas —A deliquescent powdei, 

easily soluble 1 in 2 of watei Dose —10 to 15 gis. oi 0 C to 1 gim 

3 lodo-theobromine Sij7i — Theoh) omi77e Sodixm-Iof^n-Sahci/late — OovLtdan^ 
40 p c of theobiomine in combination with sodium iodide and salicylate In 
ci7 7hosis of the lire} , acute 71 ephi itis Dose —2 to 10 grs oi 0 12 to 0 6 gim 

4 Theobromine Calcium Salicylate Sy7i —Calci7t7)i Dni7eii7i, Theocalci7ie — 
Contains 48 p c theobiomine and 11 p c calcium salicylate A white powder 
spaiingly soluble in watex. Action like diuretm Useful in a7'te7iO'Scle7'osts 
and astJmia Dose —7 to 15 gis oi 0 5 to 1 gim 

5. Theophyllma cum Aethylenediamina, USP Sy7i —A)7t%7}oph7jlh7ie, Eu~ 
—White 01 slightly yellowish granules with a slight ammoniacal 
odour and bittei taste Contains 70 to 80 p.c anhydious theophylline. Action 
same as theophylline but moie I’apid Valuable m ca7diac asiJmia, angiTia 
pectoyns, and as a diuictic m caidiac and renal diopsy — U/a gi'S ox 0 1 grm 

by mouth, 7^2 gis intramusculaily in 2cc. of water, may be given intia- 
venously 3V* gr in 10 c c. of stciile watei in emeigency 

6 Rhodan-Calcium-Diuretm —In tablets, each contains calcium-diuretin 
7^2 gi and pot sulphocyanate IV 2 gi Dose.— One tablet twice 01 thiice daily 
after food. 

Phaemaoology and Therapeutics op Diueetin and 

OTHER PUEIN DERIVATIVES 

These substances are called purin derivatives because 
they are derived from xanthine, one of the purin bases, by 
the substitution of some of methyl radicals (CHs) in place of 
hydrogen. 

These derivatives act like caffeine and are powerful 
diuretics without any side-effects on the nervous system 
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as possessed by caffeine. Diuresis is due to dilatation of 
renal vessels, larger number of functioning glomeruli, in- 
creased filtration and diminished reabsorption. They how- 
ever irritate the storaach and produce nausea and vomiting. 
Attempts have therefore been made to avoid these unplea- 
sant symptoms and also to enhance their action by combin- 
ing them with calcium, luminal, etc. Theophylline and 
sodium acetate is more powerful and is more liable to upset 
the stomach than theobromine and its salt. Theophylline is 
contained in injectio mersalyli to prevent its decomposition 
and is used as a powerful diuretic 

These closely allied substances differ in their therapeutic 
action. Caffeine stimulates the heart and has only a slight 
direct action on the kidneys. Theobromine acts much more 
powerfully on the renal epithelium, and stimulates the heart 
and lowers blood-pressure, dilates coronary vessels and re- 
lieves vascular spasms. Theobromine sodium salicylate and 
theophylline ethylenediamine are therefore used in angina 
where they are useful in early cases. 

Theocin is a less powerful cardiac stimulant than caffeine 
but it is a more active diuretic than either of the other two. 
The best results are obtained with theocin in chronic inter- 
stitial nephritis where there is always sufficient healthy 
kidney tissue left to respond to the drug. It is contru-ind'i^ 
ccited iYt 0 /Cut& nepJiTitis Gudiu diffuse pGTe'yichyMuto'iis iTiflctwi- 
mation. All these diuretics, but specially theocin, increase 
the solid constituents as well as the water. This places 
theocin amongst the most efficient of diuretics in cases of 
oedema with retention of sodium chloride. 

^ Theobromine is usually given either as the double salt 
with sodium salicylate {dmretin), or with sodium acetate 
(agurin). Agurin is free from most of the unpleasant side- 
effects of diuretin especially the depressing action of the 
salicylate, while the diuretic action is somewhat increased, 
since the acetate itself possesses diuretic properties and the 
amount of theobromine contained in agurin is 10 p.c. more 
than in diuretin. It is most successful in cases of dropsy 
due to myocardial degeneration, complicated with nephritis 
and even in uncomplicated cases. 

Theocin is a very powerful diuretic and often acts when 
both of the above-mentioned combinations have failed • it 
may either be given alone, or in the form of theophylline- 
sodium acetate. It is very prompt in its action but the effects 
soon pass off and it cannot be administered continuously for 
any length of time. It also produces certain unpleasant 
side-eneets which should be carefully borne in mind These 
effects are as follows : — 

diarrhma^^^^^^ gastric disturbance; vomiting and 
(2) Nervous symptoms ; headache, vertigo and convulsions. 
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These effects are most likely to occur when pure theophyl- 
line is used ; hence the compound salts should be used in 
preference, and the following precautions should be ob- 
served : — 

(1) The daily dose should not exceed a total of 3 5 grs. 

(2) The drug must always be freely diluted and given on 
a full stomach. 

(3) It should only be given on alternate days, using 
either diuretin or agurin on the intervening day. 

(4) If the patient develops headache or sickness, the 
drug should be stopped immediately. 

(5) Never use theophylline if there be acute nephritis 
or excessive destruction of kidney substance Eemember 
that it only acts when there are healthy kidney cells for it 
to act upon. 


U EA 

Urea. CO(NH 2)2 

Syn. — Carbamide. 

Source —Prepared from ammonium cyanate. It is diamide of car- 
bonic acid. 

Characters —Colourless, transparent, prismatic crystals ; no odour ; 
taste, saline, cooling. Soluble in 1 part of water, in 5 parts of alcohol 
(90 pc), insoluble m ether and in chloroform. 

BP. Bose.— 15 to 240 grs. or 1 to 16 grm 

Non-ofmcial Preparation 

1. Quininse et Urea Hydro cMoridum, U S P. Syn — ea Quinine —Contains 58 
pc quinine In colourless, tianslucent pi isms Soluble in watei. Used liypodei- 
mically in malaiia and for local ancesihe&ia U S P— Hypodeimic, 15 gis 

01 1 gim (one dose only) 

Phaemaoology and Theeapeutios 

Urea is rapidly absorbed from the intestine and acts as 
a powerful diuretic by preventing normal reabsorption of 
water by maintaining the osmotic tension of urine. Since 
it is rapidly excreted its effects are of very short duration. 
It is used in the treatment of dropsy. Miller and Feldman* 
treated cardiac dropsy with massive doses of urea (10 to 25 
grm.) thrice daily in 40 p.c. solution with very good results. 
Some fruit juice is added to cover the taste. When about 
50 grm. were given daily most of the oedema disappeared. 
Some cases regained their cardiac efficiency without the use 
of digitalis. Because of its property of dissolving uric acid 
calculi it has been recommended as a preventive and cure for 
this trouble. As a diuretic it is used in cirrhosis of the liver, 
gout and chronic kidney diseases. 

It is not utilised in the body, and when given in larger 
doses it is entirely eliminated by the kidneys. Since its 

* British Medical Journal, Jan. 21, 1933. 
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elimination is impaired in chronic interstitial nephritis and 
not in chronic parenchymatous nephritis, it is used as a 
diuretic in the latter condition. In combination with quinine 
(urea quinine) it is used in 1 p.c. solution by injection as a 
local anaesthetic, as a substitute for cocaine. It is non-toxic, 
soluble in water, and can be sterilised. A 5 to 10 p.c. 
solution has been injected between the vein and the mucous 
membrane of the rectum in internal 'piles. 

It is supposed to be a true galactogogue. 

It is largely used for testing the efficiency of the kidneys, 
for which purpose 15 grms are given by the mouth and its 
excretion determined at suitable intervals. Figures below 
1.5 p.c. collected one hour after and 2 p c. after two hours 
show a poor concentrating power of the kidneys and indicates 
renal inefficiency. Normal kidneys may concentrate up to 
4 p.c. or over. 

SPI ixrs AET E IS NIT SI 

Spirit of Nitrous Ether. (Sp. .^Ether. Nitros.) 

Syn.— Sweet Spirit of Nitre. Sp. Ethylis Nitritis, U.S P. 

Source.— Obtained by distilling a mixture of alcohol (90 p.c.), nitric 
and sulphuric acids, and copper ; containing 1*25 to 2 5 p c. w/v of ethyl 
nitrite. 

Characters —A transparent faintly yellow, inflammable liquid ; 
odour penetrating apple-like; taste characteristic; sp. gr. 0.838 to 
0.842. It should be kept m small sealed amber bottles in the dark. 
A few crystals of potassium bicarbonate keep it neutral 

Incompatibles.— Potassium and other soluble iodides, iron sulphate, 
antipyrin, salicylates, tannic and gallic acids, tincture of guaiacum, 
and emulsions. 

B.P. Dose.— 15 to 60 ms. or 1 to 4 mils. 

Pharmacology 

Externalhj , — It causes a slight local anfesthesia by evapo- 
ration when applied to the skin. 

InternaUy,— It possesses the combined properties of ether 
and nitrites which it contains, but in a milder degree. It is 
therefore a mild diffusible stimulant, antispasmodic and 
carminative 

Circulation. — It accelerates the cardiac activity and re- 
laxes the peripheral blood-vessels, but not to such an extent 
as the nitrites. By dilating the renal and cutaneous vessels, 
it acts as a diuretic and diaphoretic respectively and acts 
as an antipyretic. 

Elimination. — It is excreted by the kidneys and the 
lungs. 


Therapeutics 

Internally — Spirit of nitrous ether forms one of the chief 
ingredients of a fever mixture. It is specially valuable in 
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fevers during dentition of infants. As a diuretic, it is used 
in Bright’s disease after the acute inflammatory stage is 
passed. Dropsies of renal origin are reduced by its use, but 
it does little good in those of the cardiac type. One of the 
drawbacks to its use in children is that sometimes it has a 
nauseating effect. 


Vegetable Diuretics 

Jumper, Scoparium, Buchu (see page 402), Punarnava (qv) 

OLEUM JUNIPERI {Not offictal) —The oil distilled fiom the iipe fruit of 
Jmnpetus comnmnis, and lectifled Colouiless oi pale greenish-yellow , odoui 
chaiacteiistic , taste, aiomatic bitter Soluhihfy —1 in 4 of alcohol (95 p c ) 

Contains (1) Pinene (CioHie), Gam'phene (CioHio), Teipinenol and Cadinene 
(CisHai) (2) Juniper camphor, a cj ystalline body 

Dose — Va to 3 ms or 0 03 to 0 2 mil 

Non-opficial Preparation 

1 Spiritus Juniperi —1 in 10 Dose -5 to 20 ms oi 0 3 to 1 2 mils. 

Pharmacology and Therapeutics 

Oil of jLiiiLper resembles oil of turpentine in its action, but it is a 
moie powerful renal stimulant and diuretic, and is more agreeable 
to the stomach. In large doses, it excites the genital organs like 
oautharldin, causing strangury and priapism. It is absorbed into 
the l)lood and is excreted with the urine, to which it imparts an 
odour of violets. The diuretic effect is observed m dropsy, whilst in 
health it is said to diminish the urine secreted 

Sometimes it is used as a stomachic, stimulant and antispasmodic, 
but it IS chiefly employed as a diuretic in cardiac and hepatic dropsy, 
and in chionic nephritis. It should not be used in acute renal affec- 
tions It IS best given with salines. Gin and Hollands contain it 
and they can be used as alcoholic beverages in the above diseases. 

SCOPARIUM {Not official) Syn.—B'ioom Tops The fiesh and the diied tops of 
Cytisas scoparius Contains (1) Scopa7in, a yellow ci ystalline substance 
(2) Spaiteine, a liquid volatile alkaloid, (3) Genisteme, a ci ystalline volatile 
alkaloid (4) Sai othamnine, a non-volatile alkaloid. 

Non-official Preparation 

1. Infusum Scoparii Recens, B.P C -Made with d^ted tops 1 in 10 DosO'- 
1 to 2 ozs. 01 30 to 60 mils 

Pharmacology and Therapeutics 

Broom because of scoparin acts as a valuable diuretic. It is usually 
prescribed with other diuretics in nil forms of dropsy especially 
cardiac, and interstitial nephritis. Haustus Scopani Compositus, 
consisting of Potassium Tartrate 20 grs , Sp Juniperi 30 ms. and 
Infusnin Scoparii Rec. ad 1 oz., is a very valuable combination, but it 
should never be prescribed tor acute BrighPs disease. 

For action of Sparteine, see page 251. 

Saline Diuretics 

Since all substances eliminated by the kidneys must remain in 
solution the amount of urine will depend upon the solid contents to 
be excreted by the urine IJie solids that are eliminated by the kidneys 
are the ‘flow threshold^^ substances They are potassium, sodium, 
ammonium, chlorides, acetates, citrates, nitrates and to a less extent 
phosphates and tartrates, together with urea and creatinine. These 
salts are rapidly absorbed and pass into the plasma increasing its os- 
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motic tension, and since the normal equilibrium has to be maintained, 
the blood in its turn draws fluid from the tissues making it hydrsemic. 
It follows therefore that any increase in the intake ot any of these 
substances will result in increased diuresis. Being “no threshold’^ 
substances they are not reabsorbed from the tubules when they reach 
the kidney, hence the urinary water is increased and possibly also the 
glomerular pressure, resulting in an increase of non-colloidal con- 
stituent of the blood and increased filtration. 

The Saline Diuretics are : — 

Chloride of Ammoniuin and Calcium, and Nitrate of Ammonium (these cause 
acidosis) Acetate and Citrate of Sodium and Potassium , Acetate and Citrate of 
Ammonium which are eliminated as uiea, Acid Potassium Tartrate and Nitrate 
of Potassium 


Class B : Urinary Antiseptics 


In order that a drug may act as a genito-urinary antiseptic it must 
be absorbed through the alimentary canal and excreted by the kidneys. 
Many antiseptics are however eliminated in an inactive form and are 
therefore useless as genito-urinary antiseptics. But the drugs ot this 
group are of special value in disinfecting the genito-urinary tract 
during their elimination in more or less concentrated form The 
continual excretion of these drugs through this channel reduces the 
number of organisms in the urine and prevents sepsis. The action of 
genito-urinary antiseptics largely depends upon the reaction of the 
urine which considerably influences the growth of bacteria in the 
urine. Thus it has been shown that although normal urine undergoes 
putrefaction in about 36 hours, it takes only 24 hours if rendered 
^kaline by the administration of potassium salts. On the other hand 
it takes three days to putrefy if it is rendered acid by the administra- 
tion of acid sodium phosphate. 

The commonly used urinary antiseptics are 

1 Ammonia Foimaldehyde Group 

Hexamine, Helmitol, Hexyl-resorcmol 

2 Vaiious acids and their salts 

Benzoic acid and Benzoates^ Salicylic Acid and Salicylates, Boric Acid, 

Mandelic Acid 


3 Geitain Essential Oils 

Copaiba, Sandal Wood Oil, BnCbn, Cnbebs {g v ) 

4 Coal-tar Dyes 

Mercurochrome, Acnflavine, Methylene Blue, Pyridium 
Besides these, certain drugs are used as adjuvants, e.g. the citrates 
when given in sufficient doses render the urine alkaline, and acid 
sodium phosphate increases the acidity of urine. 


examista 

Hexamine. (Hexamin.). C6H12N4 
Syn— Me^enamina; “Urotropine” ; Aminoform ; Formin. 

Source.— Obtained by the combination of ammonia and formalde- 
hyde. Contains not less than 99 p.c 
of pure hexamethylenetetramine. 

Characters.-— Colourless crystals or a 
white crystalline powder. Inodorous. 
Taste, at first s weet 1 sh, afterward s bitter. 
Solnhthty.~l in IJ of water and 1 m 8 
of alcohol (90 p.c.). Solution alkaline 
CH 2 litmus. 

BP Dose— 10 to 30 grs. or 0*6 
to 2 grms. 
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Non-official Preparations 

1 Piperazina —Foimed by the action of ammonia on ethylene ditaiomide. 
In small colouiless deliquescent ciystals, with, a strongly alkaline reaction, 
saline taste and faint odoui Soluble m water In uric acid diathesis, gout 
andlithiasis Z>ose -5 to 15 gis oiOStolgim. 

2 Hexamine Glycocholate Syn —Felamine — Cholagogue and biliary anti- 
septic In catarrhal jaundice, aftei-tieatment of typhoid fever and in gall- 
stones X>ose— 5 grs orOSgim in tablets 

3 Helmitol. Sy7i —Formamol, Neio Urotropme—K citi ate combination of 
uioti opine and foimaldehyde A more poweiful antiseptic than uiotropine and 
nevei causes nutation of the uiinaty apparatus. Dose— 8 to 15 grs. or 0 5 to 
1 gim 

4 Pyridium — Phenyl-azo-alpha-diamino-pyndme hydro- 

chloride Abiick red micio-ciystallme powder, slowly soluble in cold watei, 
glyceiin, alcohol, etc A poioerful hacteiicide m gonococcal and staphylococcal 
infections of the gemto-uimaiy tiact Useful in gonoirhoeal infection and 
complications of males and females, pyelitis and cystitis Dose —Each tablet 
contains IV 2 gr orOlgim Two at a time aftei meals 

Pharmacology and Therapeutics 

Hexamine is rapidly absorbed and appears in the urine 
about an hour after administration. The quantity appearing 
in the urine vanes with its absorption, about 20 to 30 p.c. 
being decomposed in the stomach during digestion, but only 
about 1 p c. during fasting when the contents are feebly acid. 
If used for a prolonged period a concentration of 1 in 2000 
can be obtained with a dose of 0.67 grm. It is doubtful whe- 
ther when administered per os it forms enough formaldehyde 
to retard the growth of bacteria in the urinary tract, for 
cultures of urine show growth of organisms during hexamine 
treatment. 

It is one of the most powerful urinary antiseptics we 
possess. But by itself it has no antiseptic power, and its 
value depends upon the formation of formaldehyde in the 
acid urine which should be below jpH 6. It has been recom- 
mended in typhoid fever not only to lessen the chance of 
cystitis but also to prevent the spread of infection. Por the 
same reason it is largely used in B coh infection of the 
urinary tract. In this condition the urine is already highly 
acid and the use of hexamine alone will render the urine 
sterile. Since acid urine irritates the urinary tract it is 
often desirable to use large doses of alkalies (citrates or 
acetates) to make the urine alkaline, and since the growth 
of colon bacillus is inhibited in an alkaline urine this will 
not only relieve irritation but will also prevent further 
growth of the organisms. Meantime hexamine may be ex- 
hibited to act as long as the urine remains acid. If the in- 
fection of the urinary tract is due to pyogenic cocci or 
putrefactive organisms the urine becomes foul and alkaline, 
as in cases of cystitis and pyelitis, and it requires to be ren- 
dered acid for hexamine to act. To ensure acidity of the urine 
acid sodium phosphate should be given in doses of 20 to 30 
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grs.; or sodium benzoate in doses of 5 to 30 grs. ; or ammo- 
nium chloride 5 to 20 grs., three times daily. The dose 
should be adjusted to make the urine acid to litmus. In 
generalised infection with coli organisms hexamme given 
intravenously (20 to 40 p.c. solution, 2 to 5 c c.) gives brill- 
iant results. 


It has been used in infection of the gall-bladder, cerebral 
malaria, pyelitis of pregnancy and post- operative anuria. 
Although it is said that no formaldehyde is formed in the 
bile because of its feeble alkaline reaction, to exert any 
antiseptic effect, Hurst has pointed out that it can produce 
a disinfectant action when given in large doses (60 to 100 
grs. daily). Large doses of alkalies are necessary to keep 
the urine alkaline to prevent renal irritation. In malarial 
coma 3 c.c. of a 40 p c. solution given intravenously will 
cause the cerebral symptoms to pass off slowly although the 
parasites remain in the blood Combined with antitetanic 
serum it has given remarkable results in tetanus. It has 
been suggested that hexamine facilitates the entrance of the 


antitoxin into the cerebro-spinal fluid. 

It enters the different organs and secretions freely and 
has been found in the bile, cerebro-spinal fluid and pancreatic 
juice. It has therefore been used in cerebro-spinal menin- 
gitis, poliomyelitis of children and various inflammatory 
diseases of the meninges and brain, although there is little 
evidence that hexamine is converted into formaldehyde in 
the cerebro-spinal fluid. In fact Otto Mayer suggested the 
use of 10 c.c, of a 10 p.c. solution with 20 c.c. of air after 
lumbar puncture in meningitis. He has found good results 
following its use which he attributes to the hypertonic 
effect of the drug and not to any disinfectant action. 

_ In combination with sandal wood oil and methylene blue 
it is often used in gonorrhoea and gleet. 

Since formaldehyde forms soluble compounds with uric 
acid It has been used in gout, gravel, and uric acid diathesis, 
but the results have been disappointing. It is specially 
valuable as a prophylactic after catheterisation. 

It begins to be excreted within 10 to 15 minutes and 
continues for several hours. It should therefore be adminis- 
tered frequently, e at least four times a day. 

produces so little formal- 
concentration cannot reach the zone at 
which bactericidal action occurs. On the other hand higher 
doses aie irritating, so hexamine is limited in its usefulness. 
Nevertheless continued presence of quite low concentration 
of formaldehyde in the urine has some effect in inhibiting 
the growth of organisms in cases of chronic infections 

irritant but formaldehyde irritates 
the bladder and in susceptible persons may cause painful 
micturition and eventually cystitis and even hematuria 
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HEXYL-KESORCINOL. (Not-offiojal) Sijn.-Caprolol.—^ -3 Dihy- 
dioxy 4-HexylbenzoL The introduction of on alkyl ladical to lesorcin 
markedly decreases the toxicity and at the same time increases its 
germicidal activity A valuable ^tunary disinfectant. It does not 
irritate the urinary tract, and the geiinicKlal action is not moditied by 
the natiiial range of the reaction of the urine, but it is destroyed by 
the use of large doses of bicaibonate of soda. It is more potent in 
coccal infection than m coli form bacillary infections It is adminis- 
tered m capsules (0 15 grm. in olive oil) or as p.c solution in olive 
oil. 2 to 4 capsules thrice daily immediately aftei food oi 3 to 6 drs. 
of the solution, each dr. contains OT grm. Valuable in cystitis and 
pyehhs. Produces local necrosis when given hypodermically. AntJiel- 
mmtic for hook-worm (see page 379). Dose — 2 to 10 grs. or 0.12 
to 0*6 grm. 

ACIDUM MANDELICUIVI (Not official) In white crystals with an 
acid taste. Soluble in about 8 parts of water ; 1 in 2 of alcohol. 

0 CH(OH)*COOH Dose.— 45 grs. or 3 grms. in one ounce 

of water neutralised with sodium bicarbo- 
nate, 4 times daily. 

Non-official Preparations 

1 Sodii Mandelas.— In white Cl ystals with faintly aromatic smell Soluble 
1 in about IV 2 of water Dose— 50gts 01 3 4 grm. 

2 Ammomi Mandelas -In white hygroscopic needles, veiy easily soluble in 
watei and alcohol. Dose —50 gi s 01 3 4 grm 


Action and Uses 

It has been pointed out that the reaction of the urine has consider- 
able influence not only on the efficiency of urinary antiseptics but 
also on the bacterial population and naturally many of the methods 
of treating urinary infections have necessitated some control over the 
reaction of the urine. While alkalies and alkaline salts judiciously 
administered will produce satisfactory degree of alkalinity, to render 
urine acid and to maintain it at a definite pH level is not so easily 
attained. Apart from drugs, diet also markedly influences the reac- 
tion of the urine, and can, if suitably arranged, multiply or reinforce 
the action of drugs. By giving ketogenic diet the urine can be made 
sufficiently acid. In fact Clark (1931) by giving patients a diet con- 
taining a large quantity of fat and a minimum of carbohydrate caused 
incomplete combustion of fat with the result that )3-hydroxybutyric 
acid appeared in the urine, which not only rendered urine acid but 
acted as a powerful bactericidal agent. Since )8-hydroxybutyrio acid 
cannot be given by the mouth as it is destroyed in the upper part of 
the alimentary canal, and treatment of patients by ketogenic diet is 
unreliable and difficult to control, mnndelic acid has been found to be 
an effective substitute With an acidity below pH 5.3 it is a powerful 
bacteriostatic or bactericidal, and is specially valuable in B. coli pyuria, 
cystitis and m pyelitis of pregnancy and puerpermm. It is possibly 
useful in other infections, e g. Staphylococcus alhus. Instead of the 
acid which is more irritating sodium or ammonium mandalate is 
generally used. The method is to administer sodium mandalate to 
be preceded by another mixture containing ammonium chloride.'*^ 


* No 1 Ammonium Chloiide Mixture No 2 Sodium Mandalate Mixture. 
Ammon chlor oz 1 Sodium mandalate oz IV 2 

Ext glycyirh liq ms 240 Syr auiant oz P/a 

Aqua ad oz 8 Aqua ad oz 8 

One table-spoonful in water One table-spoonful m watei, 

4 times a day, befoie food. 4 times a aay after food 
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Bat ammonium uhloride often causes nausea and vomiting and 
therefore ammonium mandalate is preferred, although ammonium 
chloride leqnires to be given to obtain the necessary acidity. 

To be successful the urine must be strongly acid and the pn 
value should not rise above 5.3. With a moderate restiiction of 
fluid this degree of acidity is easily obtained, but if it does not then 
ammonium chloride should be given in 15 gr. doses 4 times a day, or 
if necessary 5 to 6 times a day, but should not be continued for more 
than 2 to 3 days in this high dose y x u 

Many proprietary preparations are now on the market wnicn are 
easy of administration and do not require separate use of othei drugs 
to make the urine acid. These are used in doses of two teaspooniuis 
in 2 oz. of water four times a day, after meals. The treatment should 
be continued for ten days and during this period the fluid intake 
should be limited to two pints daily m order to ensure a high con- 
centration of mandelic acid in the urine. . 

Contra-indications. — It occasionally causes diarrhcea, hsematuria, 
dysuiia, and should not be given when there is impairment of renal 
function. 

€ PAI A 

Copaiba. (Oopaib.) 


Syn.— Balsam of Copaiba. 

Source.— The oleo-resin obtained by incision from the trunks of 
various species of Gopaifera, 

Characters— A more or less viscous liquid; generally transparent 
and occasionally fluorescent, yellow to golden-brown Odour, pecu- 
liar, aromatic. Taste, acrid, somewhat bitter. Solubility,— 
in an equal volume of dehydrated alcohol. 

Composition.— (1) The Volatile Oil^ 48 to 85 p.c. (2) The Eesin, 
15 to 52 p.c, which remains dissolved in the oil. The resin consists 
of (a) CopaiviG Acid^ a crystalline resin, and (b) a non-crystallisable 
viscid resin. 

B.P. Dose.— 10 to 30 ms. or 0.6 to 2 mils. 


Non-official Preparations 


1 Copaiba Resin.— Dose —10 to 20 grs. or 0.6 to 1 2 grm 
2. Oleum Copaibas —A colourless or pale yellow oil with the odoui and 
taste of copaiba. Dose.— 5 to 20 ms or 0.3 to 1,2 mils. 


Pharmacology and Therapeutics 

Internally, Gastro-intestinal tract.— It imparts an acrid 
nauseous taste, and a feeling of warmth to the epigastrium, 
and gives rise to disagreeable eructations. Continued long 
it causes dyspepsia and looseness of the bowels 

The volatile oil and the resin are readily absorbed into 
the blood, and are excreted by the mucous surface of the 
genito-urinary and respiratory tracts, which they stimulate, 
producing an increased vascularity and increased secretion 
which, if foul, is disinfected. Thus copaiba is an expec- 
torant, and a stimulating disinfectant to the genito-urinary 
surface. It imparts the odour of the drug to the breath, 
urine and mucous secretions. 

Skin. — It is excreted by the sweat-glands, and acts as an 
irritant to the skin, producing sometimes an erythematous 
eruption known as “copaiba rash.” A portion of it is also 
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excreted by the milk to which it imparts its nauseous 
flavour. 

Kidneys. — It stimulates the renal cells and is a diuretic. 
This diuretic action is largely due to the resin. Large doses 
cause renal congestion, with lumbar pain and scanty, 
bloody and albuminous urine. The resin and volatile oil are 
excreted in the urine which they disinfect. As a 'powerful 
diuretic, both copaiba and its resin have been employed in 
dropsy, due either to hepatic or cardiac disorder. It is 
contra-indicated in Bright’s disease. 

It should be remembered that the resin is inferior to the 
oil as an antiseptic, but is a powerful diuretic. 

On account of its specific action on the gonococcus, it is 
a very valuable remedy for gonorrhoea. It should be given 
when the acute symptoms have somewhat subsided in 15 to 
20 ms doses, increasing it slowly, as it often upsets the 
stomach. Its effect is not so marked in gleet 
v Prescribing hints. — Copaiba may be given in capsules, 
pills, paste, or emulsion. Tincture of quillaia or solution of 
potash helps emulsification. Cinnamon water, peppermint 
water, tinctures of ginger and orange fairly cover its un- 
pleasant smell The oil is best given in capsules or sus- 
pended by mucilage T he efficacy of the drug i s g reat^ 
increas_edJiLilJ,s_glyen^JwiffiI]l^daI^ppd^^ibL.cubebs_^, 
bimlnij^c^jjbS^^^eJ^ prescript!^® 


IjIEJ] SANTAM AUSr amensis 


( 0 j^S aji^l 

OUj)f ^Austollgin^andal_.W 

Source.— The oil distilled from the wood of Eucarya smcata, and 
rectified Centains not less than 90 p.c. w/w of free alcohols, calcula- 
ted as Santalol, CuHj^O. 

Characters.— A colourless, or pale yellow, oily liquid; with charac- 
teristic odour of the wood and unpleasant taste 

B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

V "OEEIJ SANTAEI 

Oil of Sandal Wood. (01. Sa ntal. f - ' 


Syn. I.V. —Chardmier tel, Beng. 

Source —The oil distilled from the dried heartwood of Santahim 
album. Contains not less than 2 p.c. vv/w of esters calculated as 


01 santal 

ms. 240 

Copaiba 

oz 1 

Liq pot hj'di'ox. 

ms 60 

Sp ether nit. 

ms 240 

Tinct buchu 

oz 1 

Tinct. hyoscy. 

ms. 240 

01 cinnam 

ms 10 

Mucil acac. 

qs. 

Syrup 

ad oz 6 


Mix and make a emulsmr,. One desseit spoonful mixed with 

water thiee times a aa; 'zed 


26 
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santalyl acetate, and not less than 90 p.c. w/w of free 

alcohols, calculated as santaIol,Ci 5 H 240 . 

Characters. — Pale yellow or nearly colourless, viscous liquid ; 
odour, strongly aromauc ; taste, unpleasant. Sp. gr. 0 973 to 0.985. 

Composition.— The chief constituent is (1) bantaloh ^ mixture of 
two sesquiterpene alcohols. (2) An aldehyde, santalah (3) Esters, 
free acids, etc. 

B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

Non-official Preparation 

1 Liquor Santali Co , B.P.C.-Ol. Santali 5, 01 Cinnam 0 25, Tinct Buchu 17, 
Tmct Cubebs 15, Alcohol qs to 100. Dose — 1 to 2 di s. or 4 to 8 mils 

Pharmacology and Therapeutics 

Externally. — Sandal-wood oil is used in perfumery. In 
India it is sometimes applied to scabies with good elfects. 

Internally —Its action closely resembles copaiba. It is 
eliminated by the genito-urinary and bronchial mucous mem- 
branes, which it stimulates and disinfects, especially the 
former It is used with great benefit in 15 to 20 ms doses 
three times a day in acute and chronic gonorrhoea. When 
there is much burning, it is a good plan to give small 
doses (5 to 10 ms ) every hour, to prevent the urine from 
irritating the mucous membrane. Being more pleasant, it 
can be given as a substitute for copaiba, but the combination 
of the two gives better results. It must be continued for two 
weeks, to prevent a recurrence, after the discharge has 
stopped. It has also been found serviceable in chronic fetid 
bronchitis and cystitis in 10 ms. doses. 

rrc € 

Buchu 

Spi— Buchu Folia, Bucco, Diosma 

Source.— The dried leaves of Barosma letulina 

Characters.— Fiom 12 to 20 mm long, blight green or yellowish-gieen, 
rhomboid-ohovate, glabrous, somewhat warty, maigin denticulate, apex blunt, 
recurved, with visible oil glSkids. Odom.' and xaste, strong and chaiacteristic. 

Composition —(1) A volaUle oil (13 to 2 pc.), containing diosphenol, which 
forms ciystalhne deposits on exposure (2) <ilimonene, dipentene and men- 
thone, mucilage and diosmin 

B P Dose— 15 to 30 grs or 1 to 2 grm. 

Official Preparations 

1 Infasum Buchu Concentratum.— 40 pc BP Dose —60 to 120 ms. ox 4 to 
8 mils. 

2. Infnsum Buchu Recens.— 5 p c B P. Dose.— 1 to 2 oz. or 30 to 60 mils. 

Non-official Preparation 

1. Tlnctura Buchu, B PX.— 1 in 5. Dose —30 to 60 ms oi 2 to 4 mils 

Pharmacology and Therapeutics 

Internally. action of buchu is due to the volatile oil 
which it contains, and it is a diuretic and mild urinary anti- 
septic. In medicinal doses it causes a sensation of warmth 
in the stomach, and in large doses nausea and vomiting. The 
volatile oil is readily absoibed into the blood and is mostly 
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excreted hj the kidneys which it stimulates, and partly by 
the bronchial mucous membrane which is also gently stimu- 
lated. During its elimination it soothes and disinfects the 
urinary passages and imparts a peculiar odour to the urine. 
It is chiefly used to allay the irritability of the urinary tract, 
especially the bladder, and is therefore very serviceable in 
cystitis, irritability of the bladder, urethritis, gonorrhoea, 
pyelitis, etc. If continued too long in large doses it may 
harm the kidneys. It is largely used as fresh infusion which 
forms a good vehicle for mixtures. 

Class C : Drugs used for diagnostic purposes 

1 For X-i ay Examination XJroselectan, Abrodil 

2 Investigation of lenal eiBciency Urea (see page 393), Indigo Carmine, 
Methylene Blue (q v ), Phenol Red 

UROSELECTAN (Not official). Syn, — lodopyridon Acetate of 
Sodium. A greyish-white powder, soluble in watei Contains 47 
p.c. of iodine in organic combination. Solution neutral. 

Action and Uses 

It IS used intravenously to take X-iay pictures of the urinary tract 
in 30 grm. doses dissolved m 100 c.c. ot water. The photographs are 
taken 15 to 20 minutes after the injection at the time of maximal 
excretion. As long as the kidneys are healthy and functioning 
normally the results are satisfactory, but dangerous in acute nephritis. 
About 95 p.c. of the drug appears in the urine within one and a half 
hours. It IS non-irriratmg when used subcutaneously. 

Uroselectan-B is supplied m sterilised ampoules ready for use. 
Contains 15 grms. dissolved m 20 c.c. ot 10 p.c solution of invert 
sugar. It is rapidly eliminated and has the advantage over the earlier 
preparation in that the quantity injected is less. 

ABRODIL (Not official). Syn.-Sodimnlodo-methaneSulphonate; 
Sktodan. — A white crystalline powder, soluble in water. Contains 
52 p.c. iodine. Used tntravenously for pyelography for the same pur- 
pose as Uroseleotan. Solution used is 20 grm. dissolved in 100 c.o. 
Photographs are taken m 5 to 25 minutes. 4 p.c. solution is isotonic 
with the blood. About 47 p.c. is excreted in 1 hour and 90 p.c. after 
10 hours. 

Per-Abrodil is a combination of Diiodo pyndone acetic acid and 
diethanolamine. Contains 51 8 p.c. idodine. Dose —20 mil of a solution 
warmed to body temperature intravenously. X-ray photographs are 
taken after 10 minutes. Contratndzcated in nephiitis, tuberculosis 
and hepatic disease. 

INBICAK INtI 

(Indicarmia ) 

Indig o Oji rmiag, Oi6H8 08N2S2Na2 

Syn — Sodium indigotindisulphonate. 

Source —Prepared by the action of sulphuric acid on indigotin, 
neutralising it with sodium carbonate, and precipitating with 
sodium chloride. 

Characters.— A blue j p g wder^ r blue ^granules^with a coppery lustre. 
No odour; taste,'*¥afine. mTPDoparts of water, readily solu- 

ble in warm water. Precipitated by sodium chloride* 

B.P. Dose.— I to li gr or 0.05 to 0 1 grm. (subcutaneous or intra- 
muscular injection) ; i to i gr or 0.008 to 0.016 grm. (intiavenous). ^ 
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Action and Uses 

It is used eithe r intravenously , or bx intramuscular injec- 
tiouTio testth^j:enal^ for diagnosis of surgical 

aftections o ^he kidney I to T^c.c. of a 0.4 p.c. solution is 
ilg^fally^gTren^ i^to the gluteal muscle. The 

colour should appear within 7 to 10 minuteSj, and the depth of 
the colouration gives a clue to the renal efficiency. It has 
also been used for the investigation of liver function. After 
intramuscular injection it is excreted by the healthy subject 
after 20 minutes and reaches maximum concentration within 
2 to 3 hours. When the liver is diseased it is excreted 
earlier or later according to the nature of the affection of the 
organ. In diabetes it is eailier, in venous cirrhosis it takes a 
longer time. In pernicious ansemia it is delayed and the total 
quantity is less than usual. In cases of jaundice there is no 
excretion at all in the bile. 

PHENOL BED. (Not offioial)^ Stfn.—FhenolsulphonpMhaletn.—A 

white, or faintly yellowish-white, crystalline powder. Lose.—T^ gr. 
or 0.006 grin, by injection. , 

Uses.— It is used to test the renal function After an intravenous 
injection of tV ^r. in 1 c.c. not less than 50 p.c. for the hrst hour, or 
75 p.c. for the first and second hours should be excreted in the urine. 


GEOUP XIY 

DRUGS ACTING ON THE GENITAL ORGANS 

Uterus.— The action of drugs on the uterus is difficult to analyse. 
Experiments made with isolated organs or on intact animals show that 
the movements are irregular and differ in different animals. The 
virgin, the pregnant and the non-pregnant uteri also show different 
types of activity The movements are myogenic and although not 
affected by the section of the uterine nerves yet the activity is regu- 
lated by the extrinsic nerves. A characteristic feature of the uterine 
muscle is that it is subject to cyclical changes which occur during 
menstruation and more specially during pregnancy. 

The uterus is supplied by the sympathetic through the hypogastric 
which contains both the excitor and inhibitor nerves. Stimulation of 
the sympathetic therefore is followed by a mixed effect, and the 
contraction or relaxation depends upon the relative preponderance of 
the two sets of fibres, but this varies in different species of animals 
and even in the same species, whether virgin or pregnant. The para- 
sympathetic supply is rather feeble and uncertain and is not gene- 
rally recognised. 

The study of the uterine movements can be made either in the 
intact animal or in the isolated organ The movements of the human 
uterus can be observed with X-rays after filling the cavity with 
lipiodol; or by using in a bath strips of healthy uterus after an ope- 
ration and recording its movements 

The pregnant uterus is more sensitive to the effect of drugs than 
the virgin or non-pregnant one. During pregnancy the uterus 
undergoes spontaneous contraction which becomes stronger towards 
the latter part of pregnancy. 

The function of the female sex organs is controlled and regulated 
by a complicated arrangement of the different endocrine glands. The 
cyclic changes in the ovary are regulated by the anterior pituitary. 
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The pheaomeaa of menstruation depend upon the state of the endo- 
metrium, activity of the ovaries, and the normal secretion of the 
anterior pituitary gonadotropic hormones. These hormones are respon- 
sible for the onset of ovarian activity at puberty, for the regulation of 
follicular ripening and corpus luteum formation, and their removal 
is followed by stoppage of menstruation (artificial menopause) with 
atrophy of the uterus Itt congenital absence of the ovaries, or 
they are rudimentary, a condition similar to amenorrhcea follo^. 
The luteal horm^m^ progesterone, is of great value for the maintenance 
of pregnancy, and implantation of ovum cannot occur in the absence of 
the corpus luteum which enlarges during pregnancy, and its hormone 
has an inhibitory effect on uterine contraction while its removal in 
early pregnancy is followed by abortion Abortion in the early 
months of pregnancy has been ascribed to excessive production of 
oestrogen. in relation to that of progesterone. Towards the end of 
pregnancy the corpus luteum degenerates and the uterus becomes hy- 
persensitive and reacts to an increased secretion of oxytocin from the 
posterior pituitary resulting in termination of pregnancy. 

Ecobolics or oxytocics are drugs which cause expulsion of the con- 
tents of the uterus by contracting the uterine muscle. They may be 
direct or %ndirecL 

Direct echoUcs act by stimulating the uterus to contraction. They 
are, histamine, posterior pituitary, quinine, barium and lead which act 
by stimulating the muscle directly; tyramine, ergotoxine and ergo- 
metrine, by stimulating the motor sympathetic endings ; and strych- 
nine which stimulates the centre Hydrastis probably acts in the 
same way as ergot or pituitary. Of these, pituitary extract, ergot 
and histamine are most powerful and reliable. Lead is often used 
as an abortifacient for criminal purposes. 

Indirect echoUcs act by producing congestion of the pelvic viscera. 
They are drastic purgatives and aloes; irritating oils like savine and 
pennyroyal; irritants like cantharidin, etc. 

Emmenagogues are drugs which increase or restore menstrual flow 
when deficient or absent. They cause congestion of the pelvic viscera. 
Most ecbolics when used in small doses to non-piegnant women act 
as emmenagogues. (Estrin, the active hormone found in the ovaries 
and in the urine during pregnancy is chemically related to chole- 
sterol, when injected produces oestrus in rats It has been found to 
give relief in cases of artificial menopause and in regulating men- 
strual disorders. Heat or counter-irritants applied over pelvic regions, 
e q. hot hip bath, hot mustard bath or mustard poultice help the onset 
of menstruation. Amenorrhoea is common in women suffering from 
anaemia, chronic malaria, cachexia and in general rundown conditions, 
when appropriate treatment with iron, quinine, codliveroil or other 
tonics are helpful. Aloe is useful when due to constipation. 

Mammary Glands.— These glands are intimately related to the sex 
glands, and their development is arrested after extirpation of the 
ovaries, while their giowth continues in the normal way after 
successful transplantation in young animals. Moreover lactosecre- 
tory hormone (prolactin, galactin) secreted by the anterior pituitary 
is essential fco initiate and maintain secretion of milk and for the 
growth of the gland during pregnancy. Just as the development of 
the glands is regulated by the internal secretion of the ovaries, 
corpus luteum and the placenta, so also the secretion of milk is regu- 
lated by hormones. 

g^lactogogi^, are drugs which iimreji se the secretion of milk . 
An injection olf*placental extract incfeasesThe secretionoTmiTir ; 
so does pituitary extract. The secretion of milk is also influenced 
by various other factors and reflexes. It is possible that the nerve 
supply of the mammary glands is different from other glands. 
Thus pilocarpine, which increases the secretion of other glands, has 
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no effect on the secretion of milk. Urea is supposed to be a true 

^ Antiga&ctogogues are drugs 'which dimmish the secretion of milk ; 

as iodides. „ ^ ^ - ix -x 

Several drugs are excreted by the milk and in doing so alter its 
composition. Thus rhubarb, senna, jalap, scammony and castor oil 
may produce looseness in suckling babies, when given to their 
mothers. Iodides, bromides, arsenic, mercury have been found in 
the milk when given to women. Copaiba, asafetida, oil of trupentine 
impart a disagreeable odour to the^ milk. Opiu^ given to nursing 
mothers may cause symptoms of poisoning to infants. 

Aphrodisiacs —These are drugs which cause sexual excitement and 
increase sexual power. The centre lies in the lower part of the spinal 
cord, and excitement can be produced purely reflexly by sensory 
stimuli from various parts such as the nose, eye, ear, mamma, ^tc. It 
is probable that the centre for erection is affected reflexly by the full- 
ness of the bladder and of the seminal vesicles. The centres are also 
controlled by internal secretions. Stemach has shown that the 
embracing reflex, which disappears after castration, reappears after 
injection of testicular substance. This he attributes to the internal 
secretion of the interstitial tissue and not to that producing sper- 
matozoa. The internal secretions of thyroid and of the hypophysis 
play important part in the development of the geAital organs. 
Aphrodisiacs are Strychnine, damiana, yohimbine, etc. 

Anaphrodisiacs are drugs which diminish sexual passion and 
power. These are iodides, bromides, belladonna, etc. 

Class A: Ecb olios 

Ergot, Hydrastis, Pituitary Extract 

E O TA 

Ergot. (Ergot.) 

Syn.— Secale Cornntum ; Ergot of Eye. 

Source. — Thesclerotium (mycelium or spawn) of Claviceps purpurea 
originating in the ovary of Secale cereale, the common rye. Eigot is 
the diseased rye filled with the mycelium of a small fungus. Contains 
not less than 0 05 p.o. of the total alkaloids of ergot, calculated as 
ergofoxin e. 

Characters.— 1.5 to 4 cm. long and 2 to 7 mm. broad, fusiform, 
obscurely 3 or 4 sided, straight or arcuate ; longitudinally furrowed 
and transversely cracked; brittle; dark violet-black; whitish or 
pinkish-white mternally, showing darker lines radiating trom the 
centre. Odour and taste, characteristic. 

Composition — By the growth of the fungus the proteins of the 
rye are broken down and various ammo-acid derivatives are formed, 
to which ergot owes its properties. The chief constituents are : (1) 
The following alkaloids: (a) Ergotoxine an amorphous 

alkaloid soluble in alcohol, but insoluble iu water ; sphaeelmic acid is 
an impure specimen of this alkaloid and ergotinine an inert crystalline 
base. Ergotamine resembles ergotoxine if not actually identical, (b) 
Senstbamine, and (c) Ergoclavine Recently another alkaloid, viz. (d) 
Ergometrine has been isolated by Dudley and Moir who gave the 
formula, CigH^gOaN's, Ergotocine^ Ergostetnne and Ergohasine are 
possibly identical with ergometrine. (2) Tyramine or para,-hydroxy- 
phenyl-ethylamine. It resembles adrenaline in action. Derived from 
ammo-acids during putrefaction of organic matter by the elimina- 
tion of COj. (3) Ergamine or Htstamtne obtained from histidine 
throngh the agency of putrefactive organisms just as tyramine is 
obtained from tyrosine. (4) Agmahne, an amino-acid derivative, 
resembles ergamine, but weaker. It also contains fixed oil 30 p c., 
tannin, and some colouring matter. 
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Official Preparation 

1. Kxfcractum Ergotse Liquidum— Contains 0.06 p.c. w/v of the 
total alkaloids of ere^ot, calculated as er^otoxine. After storage 
contains not less than 0.04 p.c. w/v of ergotoxine, or gr* m 20 ms. 
B.P, Dose. — 10 to 20 ms. or 0*6 to 1.2 mils 

E GOTA P AEPA ATA 

Prepared Ergot. (Ergot. Pr^ep.) 

Source. — It is ergot powdered and immediately deprived of its 
fat. Contains 0 1 p.c. of the total alkaloids of ergot, calculated as 
ergotoxine, or A gr. of ergotoxme m 15 grs. 

B.P. Dose ~5 to 15 grs or 0 3 to 1 grm. 

E G TOXEVAE AETHAIVOSPEPH IVAS 

(Ergotox. ^thanosulph.) 

Ergotoxine Ethanesulphonate 

Source.— Is the ethanesulphonate of an alkaloid, ergotoxine, ob- 
tained from ergot. Contains 83.6 p.c, ergotoxine. 

Characters. —Colourless, acicular crystals; odourless. Sparingly 
soluble in water, more in alcohol (90 p.c.), easily in methyl alcohol. 

B.P. Dose.— to or 0.0005 to 0.001 grm subcutaneously 

or intramuscularly. 

E GO ETKEVA 

Ergometrine. (Brgomet.). C19H23O2N3 

Source.— An alkaloid obtained from ergot and purified by crystal- 
lisation from a suitable organic solvent. 

Characters —Colourless crystals, which become coloured on expo- 
sure to air and light; odourless; taste, slightly bitter. Soluble in 
water, producing a solution which shows a blue fluorescence; mode- 
rately soluble m dehydrated alcohol; sparingly soluble in chloro- 
form. 

B.P. Dose.— to gr. or 0 0005 to 0.001 grm. 

By intramuscular injection to tiiy or 0.00025 to 0,0005 grm. 

By intravenous injection:— tcI-s gr. or 0.000125 to 0.00025 grm. 

Non-official Preparation 

1 Ergotamine —In colouiless ciystals, darkening on exposure to light. 
Action exactly same as erogotoxine, and is available m the form of Ergotamine 
Tartrate.— Dose.— m Graves^ disease, 1 mg intramuscularly, V 250 gi. subcutane- 
ously , for migraine, 2 mg daily by mouth , 

Pharmacology 

Inspite of the fact that ergot was used to produce uterine 
contraction and that various alkaloids have been isolated at 
different times, the chemistry of ergot was only partially 
solved. It has been observed that although crude prepara- 
tions of ergot, like the liquid extract, produced uterine con- 
traction within a Yew minutes, the administration of ergo- 
toxine or any other alkaloid required much longer period 
to elicit the uterine effect. This was due to the fact that 
crude ergot contained other active substances which pro- 
duced the effect, and this was shown by the researches of 
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Ohassar Moir, who elicited definite effects by the adminis- 
tration of watery extract of ergot, and which did not con- 
tain any of the known alkaloids. This work was followed by 
mucli "work and isolation of a now alkaloid ergomctrine, and 
which was soluble in water. ^ ^ . 

rgotoxine.— ( t^ to ^ gr.). It has the following effects, 
viz. (a) stimulates and subsequently depresses the sympa- 
thetic myo-neural junctions, but only when they are motor ; 
(b) stimulates the involuntary muscles directly and renders 
tissues insensitive to adrenaline. It therefore antagonises 
the motor effects of adrenaline upon the plain muscles It 
increases the tone of almost all the plain muscles through- 
out the body, but the action on the arteries is most marked, 



Fig. 19.— Showing penomenon of Vasomotor Reversal of Dale. 
Note the rise of lolood pressuie with adienaline and fall of pressure with 
adrenaline after ergotoxme. 


which become constricted with stasis of peripheral circula- 
tion. Subsequently there is thickening of the vessel walls 
and the small vessels contain hyaline plugs. Small doses 
injected intravenously stimulate the vessels supplied with 
vaso-constrictor nerves and cause a rise of blood-pressure 
with slowing of the heart. A second injection causes a 
smaller rise or no rise at all due to paralysis of the motor 
nerve-endings of the sympathetic. In small doses it stimu- 
lates and in large doses depresses the myo-neural junction of 
the vaso-constrictor nerves, but leaves the dilators active. 
An injection of adrenaline at this stage causes the arteries 
to dilate, the so-called ^‘vaso-motor reversal of Dale.’’ As 
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it does not influence the inhibitory sympathetic endings, it 
has no effect on the contracted bi’cnchioles nor on the stomach 
or intestinal movements. By stimulating the motor sym- 
pathetic endings it increases the tone and rhythmic contrac- 
tion of the uterus. This action is elicited only on pregnant or 
parturient uterus. It does not constrict the vessels when 
locally applied, and since its absorption is not retarded from 
the stomach like adrenaline all these effects are elicited when 
given by the mouth. 

Tyramine ( 2 - to 1 gr.) acts like adrenaline, but the eff’ects 
are not so prompt or powerful but are of longer duration. 
These effects are observed even when it is given by the mouth 
or injected subcutaneously. It contracts thebronchialmuscles 
and therefore does not relieve asthmatic attacks. It causes 
marked contraction of the uterus specially when pregnant. 

Internally. Gastro-intestinal tract. — Ergot has a dis- 
agreeable bitter taste and increases salivary secretion. 




Fig. 20 — Dog. Respiration and Blood-pressure 
At point of arrow 05cc of Inc solution of ergotoxine was introduced into 
the femoral vein. Note stimulation of lespiiation and use of blood-piessure. 
Aftei a laige dose the lespiiation is depressed making it slower and weaker 

Since the sympathetic supply to the intestine is inhibitory, 
ergot has very little effect on the movements of the intestine. 
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Heart and circulation.— Ergot has decided influence on 
the heart, which beats more vigorously, the systole is more 
complete and the output is much greater. This effect is due 
partly to tyramime exciting the sympathetic nerve-endings 
like adrenaline and partly to ergamine acting on the cardiac 
muscle. The rate is slowed from increased blood-pressure 
stimulating the vagal centre and by the direct action on the 
muscle. 

The effect on blood-pressure is variable, no change being 
observed unless given intravenously ; this is possibly due to 
the complex action of its different constituents. Given by 
the mouth there is only a slight rise of pressure partly due 
to ergotoxine and partly to tyramine causing constriction 
of the vessels of the abdomen and the extremities by stimu- 
lating the nerve terminations in the vessel walls much in 
the same way as adrenaline Sometimes when given intra- 
venously there may be a fall of pressure or an initial fall fol- 
lowed by a rise due to the presence in large amounts of 
histamine or even choline. Prolonged constriction of the 
vessels caused by ergot, if continued long, may cause 
gangrene in different parts of the body leading to ‘^gangre- 
nous ergotism,” Toxic doses paralyse the vaso-motor centres 
and the cardiac muscle, producing a fall of blood-pressure. 

Uterus. — Ergot powerfully contracts the impregnated 
uterus of women and lower animals, specially when in labour, 
thereby expelling its contents. Hence it is a powerful 
ecbolic. This action is elicited within twenty to thirty 
minutes after administration by the mouth, and is due to 
ergometrine and ergotoxine. It is doubtful if ergamine 
has any share in this effect inasmuch as it will not produce 
any marked effect when given by the mouth. The con- 
tractions become more frequent than the normal ones and 
also more prolonged- In very large doses the contractions 
become not only very powerful and remain for a longer time 
but may become tonic This may delay delivery and com- 
press and asphyxiate the child, or even may cause rupture 
of the uterus. In doses given to produce uterine action, 
ergot has no effect either on the blood-pressure or on the 
alimentary canal. 

Ergometrine is an water-soluble alkaloid introduced by 
Dudley and Moir. It is non-irritating and unlike the other 
alkaloids of ergot is rapidly absorbed from the stomach and 
rectum. Its action differs from that of the alkaloids of the 
ergotoxine group in that the effects are produced more 
rapidly, i.e. within 5 to 8 minutes when given by the mouth, 
3 to 8 minutes when given intramuscularly, and within a 
minute when given intravenously. It contracts the uterus 
and the blood vessels by stimulating the sympathetic myo- 
neural junctions, but unlike ergotoxine these are not subse- 
quently depressed. Its effects are less prolonged, lasting 
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3 to 4 hours, while that of ergotoxine lasts for 6 hours or 
longer. Moreover when used for a prolonged period it has 
no gangrene producing properties, and its use is not follow- 
ed by depression, headache and nausea so common with ergo- 
toxine, ergotamine and ergoclavine. 

Respiration. — After an intravenous injection of ergo- 
toxine the respiration is increased both in force and fre- 
quency, possibly due to stimulation of the centre. Large 
doses depress the centre when the respiration becomes slow 
and weak. Death occurs from asphyxia caused by the spasm 
of the muscles and weakness of the respiratory centre. 

Eye — After a momentary dilatation ergot powerfully con- 
tracts the pupil when injected intravenously This effect is 
due to the direct action of ergotoxine on the iris, and is not 
counteracted by atropine. 

Nervous system. — It has little effect on the brain. The 
highest centres are not affected by medicinal doses, not even 
by a single large dose. It produces changes of a sclerotic 
nature especially in the postero-external columns of the cord, 
and induces, when it is given for a long time, a train of 
symptoms known as ^^spasmodic ergotism.’^ 

Secretion. — The secretion of saliva, sweat, milk and urine 
is diminished probably from the disturbance of the local 
blood-supply to the glands by the general vascular contrac- 
tion. 

Acute toxic action.— Acute poisoning is rare but sometimes large 
doses are taken to procure abortion. The symptoms are weak, rapid 
pulse, tingling and itching of the skin, excessive thirst, gastro- 
intestinal irritation, uterine haemorrhage followed by abortion, 
unconsciousness and collapse. Abortion usually follows, but some- 
times even in fatal oases there may be no abortion. 

Chronic toxic action or Ergotism. — Poisoning by ergot rarely occurs 
when used medicinally, but it is very frequently seen amongst the 
poor who live on diseased rye. It then shows itself under one or other 
of the two forms described below. 

1. Gangrenous Ergotism.— Various parts of the body, especially 
the extremities, suffer from imperfect blood-supply, owing to the con- 
traction and thickening of the walls of the blood-vessels, thereby 
leading to a process of gangrene. It should not be mistaken for 
pellagra, a disease characterised by indolent ulcers on the skin, or for 
Raynaud’s Disease. 

2. Spasmodic Ergotism.— In this variety, the patient first feels a 
sensation of itching, or tingling, and of insects crawling over the 
body, followed by a sensation of numbness and of local anaesthesia. 
These symptoms appear first in the hands and face, then spread over 
the body. The sensory impairment is soon followed by signs of 
motor irritation such as tonic contraction of the muscles, especially of 
the extremities ; and later on by the development of a staggering 
gait. Vomiting and diarrhoea often accompany this variety, and dim- 
ness of sight, loss of hearing, and epileptiform convulsions are occa- 
sionally present. 

It should not be confounded with lathyrism, palsy of the lower 
extremities caused by the use of chick-pea (Lathyrus sativus and 
Lathyrus cicera) as the only article of food. 
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Therapeutics 

The chief use of ergot is in obstetric practice to increase 
uterine contraction. One school advocates its use in all cases 
with weak contraction as an ecbolic, while others recom- 
mend its use only after the explosion of the child, and will 
not use during labour, even at the late stage for fear of pro- 
longing labour or even causing death of the child from 
asphyxia. In any case the use of ergot as an ecbolic should 
be restricted only to those cases of uterine inertia ^n which 
there is no mechanical obstruction to the passage of the child ; 
otherwise the chlld^s life may be endangered by the pro- 
longed tonic contraction of the uterus, or if the resistance 
is too great it may cause rupture of the organ. If however it 
is used at all the dose should be small and well-regulated 
so that there cannot be any possibility of the tonic contrac- 
tion. Ergot therefore is not used as a rule till after the 
expulsion of the placenta, when it ensures firm contraction 
of the uterus and prevents post-partum haemorrhage. In 
multiparas who are often subject to this sort of bleeding, it 
is a wise plan to administer ergot just after the expulsion 
of the foetus, or even before its birth if there be no contra- 
indication to its administration In urgent cases ergometrine 
may be used intravenously ; or an injection of pituitary ex- 
tract may be given along with a dose of ergot by the mouth 
so that the action of ergot will be manifest by the time 
the effect of pituitary passes off. It is often given combined 
with quinine during the puerperium to help involution of 
the uterus,* 

As an internal hcemostatic it has entirely lost its reputa- 
tion ; for it is difficult to understand how a drug which causes 
general constriction of the vessels could stop internal he- 
morrhage, as this constriction is attended with general rise 
of blood-pressure. Its use in any form of internal hemor- 
rhage other than uterine is irrational. As it increases pulmo- 
nary pressure it should not be used in hemoptysis. 

Ergot has been used in many other forms of bleeding from 
the uterus and sometimes with good results. For instance it 
is used in menorrhagia, metrorrhagia and in bleeding from 
various forms of uterine fibroids. 

Ergotamine tartrate in the form of Femergin (0.001 grm.) 
has been successfully used in the treatment of migraine 
and recurrent headaches, either given by the mouth in doses 
of 1 ing. twice a day or by hypodermic injection in doses 
of 0.25 to 0.5 mg. to gr.). It generally arrests the 

Ext. eigot. liq ms. 20 

Qmnin hydrochloi gr. 4 
Tinct. digit. ms 5 

Sp chloiof ms 15 

Aqua ad oz 1 
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attack within an hour. Although oral use is generally in- 
effective it may be tried in mild cases. The tablets have 
also been used by sublingual administration and have been 
found to be more useful. Its action is believed to be due 
to abolition of the spasm of the cerebral vessels. Urticaria 
has also been treated with ergotamine tartrate in 2 to 3 mg. 
doses given orally. It has also been used in Graves’ disease. 


ISTA INA P SP AS ACI PS 

(Histam. Phosph. Acid.) 

Histamine Acid Phosphate. 0sH9N3,2H3P04 

Syn.— Histaminse Phosphas. 

Source. — It is the di-aoid phosphate of an organic base, histamine, 
4-)8-aminoethylglyoxaline. Pre- 
pared by the action of phosphoric 
acid on histamine. 

Characters.— Colourless crys- 
tals ; odourless. Soluble in 4.5 
parts of water ; slightly soluble 
in alcohol (90 p c.). 


N\ 


C-CHo~CH,~NH2 


NH 


B.P. Dose. — to gr. or 0.0005 to 0.001 grm. 


Pharmacology and Therapeutics 

Histamine occurs in extracts of all vegetable and animal 
tissues and is formed by the breakdown of proteins in the 
intestines by the bacterial action. As mentioned elsewhere 
(see page 286) the absorption of histamine or some amine 
from the damaged tissue is the cause of shock, either sur- 
gical or from extensive burns. 

Externally , — A solution of histamine (1 in 1000) applied 
to the skin and scarified produces what has been termed by 
Lewis a ^^triple response.’’ This is characterised by a brief 
pallor, a definite flare and reddening due to vaso-dilatation 
and the formation of a local oedema or urticarial wheal. 
The flare does not appear if the nerves of the skin have 
degenerated but the oedema appears This phenomenon 
has been ascribed to the liberation of histamine-like sub- 
stance, but this lacks proof. 

Internally . — Administered by the mouth it is destroyed 
by the digestive juices, therefore very little effect is obser- 
ved when given by this route. Some absorption probably 
takes place from the intestine and some clinical conditions 
are due to its absorption from damaged intestine. Injected 
intravenously or subcutaneously it contracts all plain 
muscles including the uterus, blood vessels, bronchial and 
intestinal muscles in the same way as pituitary extract. It 
contracts both the gravid and non-gravid uterus. 

It causes general contraction of the arterioles but the 
blood-pressure falls and there is failure in the venous re- 
turn due to generalised capillary paralysis. It also increa- 
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ses the permeability of the capillaries so that proteins and 
fluids escape from the vessels into the tissue space which 
help still farther to reduce the volume of circulating fluid. 
It causes contraction of the coronary arteries of ox, rabbit 
and man, but dilates, particularly the smaller ones, in cats. 
Intravenous injection produces symptoms of shock of ana- 
phylactoid type with asthmatic breathing due to contrac- 
tion of the bronchial muscles. In fact Lewis and Dale 
attributed all specific sensitiveness to histamine. 

In certain species of animals however, e.g. rabbits and 
guinea pigs, it causes a rise of blood pressure, but in most 
animals, as mentioned above the pressure falls from dilata- 
tion and increased permeability of the capillaries. 

It is a powerful secretogogue, increases the secretion of 
saliva, tears, gastric and pancreatic juice, but in man it 
increases the gastric secretion, specially the acid component 
in doses that have little or no effect on blood pressure. It 
has been used hypodermically to test the secretory response 
of the stomach in gastric disorders to distinguish achylia 
gastrica from chronic gastritis. If after giving a test meal 
an injection of 0 5 to 1 mil of 1 in 1000 solution does not 
provoke secretion of acid, achlorhydria is established. 

It has been used hypodermically, by inunction or by 
ionization in the treatment of chronic rheumatoid arthritis, 
osteo-arthritis, and related conditions, the initial dose is 0 1 
mg. increased by 0,05 mg. in normal saline daily till definite 
improvement is observed. Satisfactory dose is usually 
between 0.1 and 0.5 mg. which is repeated 2 or 3 times 
weekly. 

mSXIDINE HYDROCHLORIDE (Not official) — Laiostidine. A mono- 

hydrociilondle of the base— histidine, an ammo-acid corresponding to hista- 
mine. 

Bose — 3 grs, orO.2 gnu m 4 p c. solution by subcutaneous or intramus- 
cular injection daily for thiee weeks. 

Histidine is the constituent of most of the simple proteins con- 
tained in such food-stuffs like meat, egg, fish, etc. ft has been used 
in the treatment of peptic ulcer on the unsubstantiated theory of 
Aron and Weiss that such ulcers are due to a deficiency of amino-acid 
and that administration of histidine corrected that deficiency. At 
first reports were encouraging and it was used with enthusiasm. 
Belief from symptoms follows as a rule in 2 to 6 days and some GO 
to 90 p.c. cures have been recorded. The advantage of the treatment 
is that the patient goes through his usual routine work without any 
restriction to diet. It is however too early to assess its value and 
already cases are being recorded ot disappointing relapses. All that 
can be said at present is that we have in this drug an added resource 
for patients who^ make little improvement on diet-alkali treatment. 
Moreover daily injections, expense and mild reactions which some- 
times occur are also drawbacks for the use of this remedy. 

HYDRASTIS RHIZOMA. (Not official) St/n — Golden Seal The diied rhizome 
and loots of Hydrastis canadensis It contams alkaloids (1) Berleiine, 1.5 
to 4 p.c. (2) Hydrastine 26 p.c. and (3) Canadine, 
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Non-official Preparations 

1. Extraetum Hydrastis Liquidum, B P.C.~2 p c hydiastme Dose.- 5 to 15 
ms 01 0 3 to 1 mil. 

2 Tmctura Hydrastis, B P C. -Liquid extiact 1, alcohol (60 p c ) 10. Dose — Va 
to Idr or 2 to 4 mils 

3 Hydrastma —A white ciystalline alkaloid Acts like 

quinine, though mildei Dose—^U to 1 gi oi 0 016 to 0 06 gim. 

4 Hydrastmse Hydro chi or idum —A white oi creamy white powdei 
Odourless and soluble in watei Dose — i/* to 1 gi or 0*016 to 0 06 gim. 

5 Hydrastmmse Hydrochloridum —A pale yellow ciystalline powder, solu- 
ble in watei. Dose—^y to gi. oi 0 016 to 0 03 gim 

Pharmacology and Therapeutics 

Externally —Hydrastis acts as a stimulant and antiseptic to 
ulcerated surfaces, it bas been employed as a dressing to chronic 
unhealthy ulcers, and as an application to eczema (5 to 20 grs. in lard 
1 oz.). Tlie tinctme or the liquid extiact (2 or 4 drs to 1 pint) makes 
an efficient lotion foi injection in gonorrhoea after the acute stage, 
gleet, leucorihoea, cystitis, etc 

Internally.- Being bitter, it promotes appetite and digestion, and 
stimulates gastric and intestinal secretion and peiistalsis. It is 
there! ore a stomachic and laxative. It contracts the unstriped 
muscular fibres of the arteries and those of the uterus, hence it is a 
haemostatic and ecbolic, though the contractions are not so strong as 
those produced by ergot The action is direct on the uterine muscle, 
although there is some stimulation of the hypogastric ganglia which 
is of minor impoitance. Hydrastine is a mild febrifuge. On the 
nervous system its action lesembles strychnine, and it increases the 
reflex excitability and slightly stimulates the vagus, vaso-constrictor 
and respiratory centres. In large doses it causes convulsions. On 
the circulation its effects are too uncertain to be of any use therapeu- 
tically. 

It is one of the most useful remedies we have for chronic gastric 
and intestinal catarrh, especially of chronic alcoholism It has been 
largely employed in arresting haemorrhages, especially uterine. In 
short, it may be used m ail cases wdiere ergot is indicated. It is 
however a weak substitute for ergot and cannot replace either ergot 
or pituitary in the treatment of post-partum haemorrhage. As an 
antiperiodic it is far inferior to quinine 

XTRACTU PimiTARII PI PI P 

(Ext. Pituit. Liq.) 

Pituitary (Posterior Lobe) Extract 

Syn.— Liquor Pituitarii; Solution of Pituitary Extract; Pituitrin. 

Source.— An aqueous extract of the posterior lobes of pituitary 
bodies of oxen or other mammals. Contains 10 units per millilitre. 

Characters.— A clear, colourless liquid with a faint odour. Beac- 
iton^ between the limits corresponding to the values jpH 3 and pH 4. 

Composition.— (1) Oxytocin or pitodn^ oxytocic principle, causes 
contraction of the uterus and without any effect on blood-pressule. 
(2) Vaso-presstn, or pdresstn, causes rise of blood-pressure and vaso- 
constriction. Causes both diuiesis and anti-diuresis, and relieves 
postoperative intestinal stasis. 

B.P. Dose.— 2 to 5 units (0.2 to 0.5 mils) subcutaneously. 

Pharmacology 

Heart and blood-vessels. — After an intravenous injection 
of the extract there is a rise of blood-pressure. A second 
injection often has no effect if given shortly after the pres- 
sure has returned to its normal height. The effect, although 
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Fig. 21.— Showing the prolonged effect of Pitiiitrin on Blood-pressure. 
Compare the effect of Adrenaline and Ephedrine (page 294) 



PITUITAEY EXTEACT 


417 


not so sudden as adrenajine, is more prolonged and lasting. 
But there is a marked difference in the site of action and 
the effect is due to the stimulation of the muscles of the 
arteries and not the myoneural junction of the vaso-constric- 
tors. The arterial pressure begins to rise within a minute 
and may last for about half an hour. Dale has shown that 
there is an enormous diff'erence in the strength of different 
preparations, and in many instances it causes a fall in pres- 
sure, a purely histammedike effect. This is not due to the 
essential principle but to the presence of some impurity 
causing depression of the heart. It also constricts the 
coronary, pulmonary and cerebral arteries Eemoval of the 
gland causes loss of tonus of the capillaries of the frog which 
is restored by the administration of the extract. It is pos- 
sible that the pituitary secretes a substance which maintains 
the normal tone of the capillaries and that substance is 
vasopressin 

It slows the heart due partly to stimulation of the vagus 
centre from increased blood-pressure and partly from its 
direct action on the cardiac muscle. The rate is quickened 
during the fall of pressure. Whether the rate is slowed or 
quickened the output of the heart is diminished and the 
pulmonary pressure falls. In intact animals the heart 
muscle is weakened from diminished oxygen supply from 
coronary constriction. 

Absorption.— It is not absoibed by the unbroken skin 
and administered by the mouth it is destroyed by the diges- 
tive juices. Given per rectum or applied to the nasal 
mucosa it is sufficiently absorbed to elicit antidiuretic effect 
and contraction of the uterus. Full therapeutic eff'ects are 
elicited when given subcutaneously or intramuscularly. The 
pressor effect is well marked after intravenous use. 

Alimentary canal. — It decreases salivary, gastric, pan- 
creatic and intestinal secretions. Both subcutaneous and 
intravenous doses have a marked effect on the intestinal 
muscles causing increased tone^and peristalsis. This effect 
is antagonised by atropine. Quigley and Barnes have how- 
ever shown that the gastro-intestinal movements are de^ 
pressed by both the active principles in intact animals. The 
effect on excised strips of intestine is that of stimulation,, 
though variable and complex. 

' Kidneys.— Its use is followed by diuresis which is the 
result of improved renal circulation and high blood-pressure. 
But this is followed by diminished secretion which is of 
longer duration. In man and in unansesthetised animals it 
diminishes the secretion specially when polyuria is present^ 
as in cases of diabetes insipidus. This effect has been differ- 
ently explained by different observers. Sollmann attributes 
it to a specific limitation of the water-excreting capacity of 
the kidneys, while others hold that this is due to the exist- 
27 
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6nce of a special centre in the brain which regulates the 
water exchange of the body and which can transfer water 
from the tissues to the blood, thus exciting diuresis. Pitui- 
tary is supposed to regulate the function of this centre. 
Richards has pointed out that the antidiuretic effect is 
helped by the contraction of the glomerular capillaries 
There can be no doubt that the general contraction of the 
vessels which is also shared by the glomerular capillaries 
contributes to the antidiuretic effect as this lessens the 
ffltration surface. It is possible however that it stimulates 
the epithelium of the renal tubules to absorb more water and 
thus make the urine more concentrated. It is antagonistic to 
insulin, as direct stimulation of the gland or injection of the 
extract is followed by hyperglycmmia and glycosuria (Dale 
and Burn). This antagonism is not a direct chemical one 
but is performed through the intermediary of the liver. The 
vasopressin moiety empties the glycogen reservoirs in the 
liver, while insulin stores up dextrose as glycogen. It in- 
creases the excretion of chlorides. 

Female generative organs. — Pituitary by virtue of oxy- 
tocin causes powerful contraction of the uterus, whether 
pregnant or not, by acting on the uterine muscle In guinea 
pigs it causes contraction of isolated virgin uterus and this 
is used for the assay of pituitrin. Some hold that on the 
human uterus its action is only ‘elicited during labour. 
But this is doubtful and pregnant human uterus whether 
in labour or not show marked contraction to pituitrin The 
effect is more rapid (occurring within 2^ minutes) and lasts 
for a shorter time (less than an hour) than ergot. It differs 



Fig 22.-Effect of pituitrin on the Isolated Uteius (non-giavid) of guinea-pig 
suspended m oxygenated Ringer’s solution. Contraction is indicated by the 
up-ward moYement of the lever 

from adrenaline in that it acts on all animals and has no effect 
on the^ nervous mechanism. This action ^s more marked 
than its effect on the intestine and is elicited whether 
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the drug is given hypodermically or intravenously It in- 
creases the secretion of milk and is a galactogogue. It does 
not actually increase the amount of milk secreted, but only 
helps the expulsion from increased contraction of the un- 
striped muscles of the milk glands. 

Respiration — Eespiration is first strengthened and then 
becomes shallow and slow. After repeated injections no 
effect is produced. Sometimes bronchial muscles are con- 
tracted due to the presence of histamine as an impurity. 
Pure preparations have no such effect. 

The actions of pituitrin and adrenaline are compared in 
the following table*. — 


Pituitrin 

1. Causes rise of blood-pres- 
sure, action not so rapid and the 
•effects last longer. 

2. Slows and weakens the 
heart. 

8 Constricts the coronary and 
pulmonary vessels. 

4 Acts as a diuretic from pas- 
sive dilatation of the renal vessels 
followed by oliguria. 

5 Stimulates the intestine, 
bladder and pregnant uterus. 

6. Acts directly on the muscle 
fibre. 


Adrenaline 

Causes rise of blood-pressure 
action more rapid, and the effects 
of shorter duration 

Accelerates the heart. 

Dilates coronary vessels. 

Constricts renal arteries. 


Inhibits. 

Stimulates the sympathetic 
nerve-endings. 


Therapeutics 

For its powerful action on the blood-pressure pituitary 
extract is largely used in the prevention and treatment of 
shock, specially occurring during the ansesthesia of severe 
•surgical operations 

The chief use of the drug is in obstetric practice and it is 
the most valuable means of strengthening weak labour pains 
and arresting post-partum haemorrhage, pgA tb pjrefore- 
has been suggested in the s^|j,(U3^--e4age joTlabour when Af, 
helps e xpu lsion^ pf fmtnsL,^<^iy^AA it stimulates uterine 
cdhtrSction during puerperium it is used preliminary to the 
use of ergot after the expulsion of the placenta or just 
before its expulsion to ensure firm contraction and arrest- 
ing post-partum haemorrhage. Its ils6 however should be 
restricted to those cases of uterine inertia where there is 
no mechanical obstruction to the passage of the child. When 
used to strengthen labour pains it may, through powerful 
contraction, actually delay the birth of the child or may 
cause asphyxia, premature separation of the placenta, or 
even injury to the soft parts. 

Because it causes contraction of the intestinal muscles, it 
is used in tympanites and intestinal paralysis such as those 
which may occAr after surgical operations, or as a complica- 
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tion of some acute infection. It is doubtful whether it does 
good in all cases, and in advanced cases of intestinal para- 
lysis following an infection, it has often been found to fail. 
Eecently its use has been suggested in gastric ulcer and 
hyperchlorhydria on the idea that it decreases gastric 
acidity by increasing the excretion of urinary chlorides, 
thereby diminishing the chloride content of the blood. 

As pituitary is an outgrowth of the nasal mucosa, it 
might be absorbed by spraying into the nose, or from plugs 
•of cotton wool soaked in the solution of the extract and 
inserted high up into the nasal cavity This method of 
treatment has been used with success in diabetes insipidus 
In fact the administration of the posterior lobe extract dimi- 
nishes polyuria, relieves thrist and increases concentration 
of the urine. To be effective it should be given either as 
intranasal spray or hypodermically. Because of its antago- 
nism to insulin, it may be used to counteract hypoglycaemia 
following an overdose of insulin. 

The whole gland pituitary extract is useful in obesity of 
pituitary origin which is characterised by deposition of fat 
around the girdles and commonly occurs in children and 
adolescents. It is usually given in combination with thyroid 
extract i gr. each and then working up to a point at which 
the patient loses one to two pounds a week The writer is 
not convinced of its value and has failed to reduce any 
weight when given to carefully selected cases for prolonged 
periods. 

Pituitary (Anterior Lobe) Extract. -It is an active extract of the 
anterior lobe which when injected will accelerate growth in the 
young animal or cause the fully grown animal to grow further, will 
produce precocious sexual development in young female rats, and 
will bring on menstruation in monkeys. It produces all these effects 
through the following hprmones, vis, (1) growth promoting hormone^ 
removal of the gland or insufficiency of this hormone is followed by 
infantilism; (2) lyowcidofroptc which in the female initiates 

the cyclic changes^in the ovaries at puberty and regulates these 
changes during active sexual lij^ This it does through prolan A 
and prolan B. In the male this normone influences both spermato- 
genesis and the secretion of male sex hormone; (3) lactogenic hormo^ie 
which influences the growth of the mammary gland during preo-f 
nancy and is also responsible for the secretion of milk {prolactin) * 
(4) thyrotropic hormone, the loss or insufficiency of this hormone is 
followed by atrophy of thef thyroid with reduction of the basal meta- 
bolism, which is prevented by the lujection of an extract of the 
anterior pituitary. Injection of the extract, because of the presence 
of this hormone, in guinea-pigs produces exophthalmos and hyper- 
thyn^dism ; (5) diabetogenic and ketogemc hormones, which influence 
the metabolism of carbohydrate and fat. (6) adrenotropic hormone^ 
removal of the gland leads to atrophy of the adrenal cortex; and (7) 
parathyrotropic hormone, evidence of this hormone is not convincing 

It exhibits two types of cells, vis, (1) chromophobe cells, without 
any special affinity for dyes, possibly influence the development of 
secondary sex characters ; (2) chromophyl cells, which stain readily 
and have been subdivided according to the character of the granules 
into eosinophyl cells and basophyl cells, the former yields the growth- 
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promoting hormone and the latter helps in the production of sex 
hormones. 

Zondek and Aschheim have shown that the prolans are present in 
the urine of pregnant women from a very eaily stage and are as a 
rule absent from the urine of non-pregnants and males. They have 
further shown that implantation of the anterior pituitary into im- 
mature female rats induces sex maturity, %.e. precocious ovarian 
activity, and the same results are obtained by injecting the blood or 
urine of piegnant women. 

The injection of prolan A or an acid extract of anterior pituitary 
stimulates the ovarian follicles and helps them to iipen and ovulate 
with liberation of oestrin which sets up the proliferative changes in 
the uterine mucosa; while injection of prolan B or an alkaline extract 
of anterior pituitary produces luteinization of the follicular walls 
with rapid formation of corpora lutea and fixation of the ova, inhibi- 
tion of ovulation in mature chickens, hypertrophy of the uterus and 
increased lactation. If the urine of pregnant women, which contains 
the oestrogenic hormone, is injected several times daily for three days 
into immature rats or mice, it produces hyperplasia of the genital 
tract and the mammae This has been used for diagnosis of pregnancy 
and is known as Zondek and Aschheim test and can be obtained when 
pregnancy has only lasted for less than a month and remains positive 
till twelve days after delivery. This test has been of great value in 
the diagnosis ot extra-uterine pregnancy. In the toxasmia of preg- 
nancy strongly positive results have been obtained by this test in the 
last third of gestation. 

Antuitrm is prepared from the urine of pregnant women and 
contains both prolan A and prolan B. The potency of the solution 
IS judged by the amount necessaiy to cause the formation of corpora 
lutea when injected into immature female lats (1 c c contains 100 
rat units). Bose —1 to 2 c c. hypodeimically for 10 to 12 daily injec- 
tions. 

Therapeutic Uses —It is supposed to act as a specific in adiposo- 
genital dystrophy, a disease characterised by retaidod sexual develop- 
ment, adiposity, lethargy and deficient vital functions. It is also of 
value in atrophy of the anterior lobe. Dried gland has been used by 
the mouth and also an extract hypodermically, but it is doubtful if 
when given by the mouth it produces any marked improvement. 

The sex hormone is sold under the name of Antmtrtn^ which in 
relatively small doses has been used in sexual infantilism with 
amenorrhoea and delayed puberty, functional sterility and dys- 
menorrhoea and delayed menstruation due to deficiency of the 
hormone of the corpus luteum. In larger doses it has been used in 
menorrhagia and metrorrhagia and in the treatment of climacteric 
haemorrhage and threatened abortion The usual dose is 1 c.o. hypo- 
dermically, or 1 gr. of the anteiior lobe by the mouth. 

It has been used with success in undescended testis’* on the idea 
that it would stimulate both the development and the descent of the 
imperfect organ. It is particularly useful in those oases in which the 
testis has passed through the canal and is occupying the upper 
reaches of the scrotum. It is possible that it increases the bulk of 
the testis and the descent is due to gravity The treatment consists 
of 3 courses of 6 daily injections or daily injections for 30 days. 

Sex Glands 

The Ovary —The ovary performs several diverse functions. It is 
responsible for the development of the secondary sexual characters 
of women. Menstruation depends upon their proper functioning, 
while their removal after puberty is followed by atrophy of the 
uterus, vagina and the external genital structure and cessation of 

* Spence and Scowen, Lancet^ 1935 
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menstruation. In animals the phenomena of ‘heat’ or oestrus do not 
occur in the absence of ovary It also helps to fix the embryo into 
the uterus until it is sufficiently developed to survive biith and to 
maintain an independent existence. The different hormones isolated 
from the ovary, are (a) oestrus producing (oestrogenic) substance 
or oestrin called chemically dihydrooestrone ; (h) corpus luteum 
hormone or progesterone concerned in the prevention of ovulation 
and is largely antagonistic to oestrin. Both these are sterol com- 
pounds and are related chemically to testosterone from the testicle^ 
to vitamin D, and to carcinogenic factor of tar Apart from pro- 
gesterone all hormones are bisexual in action. Thus testosterone 
will restore the structure of the atrophied uterus and vagina of an 
ovariectomised female, and oestrin will cause enlargement of the 
seminal vesicles and prostate. 



Sterol nucleus CEstrone Progesterone 


1. (Estrin.— It is a term applied to hormones present in the ovaries, 
placenta, foetal membranes and liquor amnii, and the urine of preg- 
nant women. It can also be obtained from the testes and other tissues 
of the male. It has been isolated in pure crystalline form. 

The unit is defined as the specifi.c oestrus-producing activity in 
0,0001 mg, of the standard preparation which is a hydroxyket'onic 
form of the hormone obtained from urine of pregnancy, and kept at 
the National Institute of Medical Research, London. The oestrus- 
producing activity is the power of producing in adult female rats or 
mice, completely deprived of their ovaries, the cellular changes in 
the vaginal secretion pharacteristic of normal oestrus. 

When subcutaneously injected into spayed rats, it produces typical 
oestrus, promotes the growth of uterus and vagina in the immature, 
causes hyperplasia of the endometrium in the mature, and cornifica- 
tion of the vaginal epithelium; and during labour may sensitise the 
uterine muscle to the expulsive action of the posterior pituitary. In 
other words it produces all those changes which facilitate the ferti- 
lisation of an ovum. 

Since natural or artificial menopause is often accompanied by a 
variety of nervous symptoms, ovarian extract (which contains oestrin), 
or oestrin may be administered in those conditions depending on 
disordered uterine or ovarian functions, menstrual irregularity and 
nervous disturbances occuiring during menopause, or following^ 
artificial removal of ovaries. It has also been used in hyperemesis 
gravidarum, sexual frigidity and in hypofunctions of the ovaries, e.g. 
amenorrhoea, functional sterility and genital hypoplasia. It has been 
used with success in gonorrhoeal vulvo-vaginitis of children tn 
produce proliferation of the vaginal mucosa and desquamation of the 
epithelium. 

It may be administered in the form of desiccated ovary in doses of 
1 to 10 grs. by the mouth ; or as oestrin or theelin by hypodermic or 
injramnscular injection, daily or on alternate days, for six to eight 
injections. Since it is said to be absorbed from the vaginal mucous 
membrane it is used in the form of pessaries. 

Proprietary Preparations 

1. (EstrofoTm~Ketoh^drox^oestrtn.--ln tablets for oral use containing 1000' 
units ; in ampoules containing 1000 or 10,000 units per mil 
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2 Progynon — Ovaiian folliculai hoimone biologically standaidised 
Dose— 2 to 3 dragees daily (each of 150 mouse units) and 3 to 6 injections 
of 1 mil (100 mouse units) weekly 

3 Theelm —It is ketohydroxy-oestrin Contains 200 i u per mil Used 
as injection or as pessaiy Theeliu in Oil contains 1000, 2000 and 10,000 
1 u pei mil Dose —200 to 10,000 units 

4 Theelol IS effective when given by the mouth It is trihydioxyoestrin. 
Dose—1 to 3 capsules daily , each capsule contains 400 and 200 i.u. 

2. Corpus Luteum —Its hormone progestin, or an extract of corpus 
luteum administered to virgin animals produces growth of the 
mammary glands, and it is supposed to control the changes in the 
uterus which precede the fixation of the ovum, and controls the 
development of the mammary glands during pregnancy The gland 
enlarges during pregnancy and it has been suggested that its hoimone 
(progestin) has an inhibitory effect on the uterine contraction. Its 
persistence depends on the secretion of anterior pituitary hoimone, 
prolan B, and when this fails towards the end of pregnancy it de- 
generates making the uterus hypersensitive which reacts to an 
increased secretion of oxytocin and finally leads to the termination 
of pregnancy. On the other hand injection of prolan B causes per- 
sistence of the corpus luteum and prolongation of pregnancy beyond 
the normal term. 

Corpus luteum, prgesterone or progestin is useful in sterility and 
habitual abortion due to deficiency of the corpus luteum, but is contra- 
indicated in sterility of ovarian origin. Since it is probable that it 
suppresses menstruation it may be of value in menorrhagia Usual 
practice is to give daily injection of 1 unit for two months begin- 
ning a month before the usual time for abortion. In theieatened 
abortion, determine if possible whether the foetus is alive, and one 
unit should then be given daily until bleeding and the pain dis- 
appears In functional menonhagia 1 unit should be given daily 
in the premenstrual period and during the actual time of bleeding, 
while 500 units of the anterior pituitary factor should be in.iected 
daily then, and three times a week during two months apart from 
these events.* 


Proprietary Preparations 

1 Gestone — Proe:estational hoimone of coipus luteum Dose —1 to 2 unite 
intiamusculary daily. 

2 Lipo-Lutin —Solution of progestin containing 1 rabbit unit per mil. 
Dose.—l to 2 mil. 

3 Proluton —Solution of corpus luteum hoimone. In menonrhagia, 
metroiihagia and habitual aboition 

4 Stilboestrol -‘4 4 dihydioxy*a-Adiethylstilbene — A synthetic oestroge- 
nic substance Less expensive than the natural oestiogenic hormone and 
active when given by the mouth, Dose —In tablets of 0 5 mg , 1 mg., and 
5 mg., in ampoules of 1 and 6 mg in oily solution. 

The Mammary Glands.— -jMammary substance is related to the uterus 
and is useful in cases of profuse 'mensti nation of young girls and 
young women, and the menorrhagia occurring at the time of meno- 
pause. It is usually combined with pituitary. Dose.— 2 to 5 grs. of 
the desiccated gland three times a day. 

The Prostates. — The frequency of neurasthenic manifestation in 
persons suffering from prostatic disorders has led to the belief that 
prostate supplied some element which normally controls the nervous 
system, mth this idea it has been used in the treatment of neuroses 
that occasionally follow prostatic hypertrophy. There is no reliable 
evidence that the prostate furnishes an internal secretion. In fact no 
demonstrable defect has been noticed after removal of the glands 


*G W Corner Jour. Arner. Med. Assoc 1935. 
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The testicles produce an internal secretion which controls the 
secondary sesual characteristics. This hormone is l^nown asjesfos- 
terone^ and is soluble in oil and obtained 
the lipoid traction of bulPs testes. In the 
male urine androsterone and dehydro-anclro- 
sterone^ which are degredation products ot 
testosterone are found. All these hormones 
are crystalline sterols and have been prepaid 
synthetically trom cholesteiol and other 
sterols. As has been mentioned elsewhere 
they are chemically allied to female sex hor- 
mones, to vitamin D, etc. 

Although the development ot the secondary sex characters 
depends upon the internal secretions of the testis^ the gonads are 
influenced by the anterior pituitary (see page 420) which du'ectly 
controls both spermatogenesis and the internal secretory activity ot 
the interstitial cells. ^ .. 

Transplantation of the testes (Yoronofl^s operation) is supposed 
to cause rejuvination, and has been tried in the Continent and othei 
places. Steinach produced similar effects by ligating yas deteiens 
which caused atrophy of the spermatogenetic tissue and hypertrophy 
of the interstitial tissue. . 

Therapeutic administration of male sex hormones has not resul- 
ted m any very startling effect, although they have been used m the 
form of testosterone in sexual infantilism of moderate degree, in 
atrophy of the testes which may follow an attack of mumps, alter 
castration, in hypertrophy of the prostates, in cryptorchidism, and in 
sexual impotence with varying results. , . 

The International Unit ot testosterone is the activity oi 100 mmro- 
grammes (0*1 mg.) of androsterone as assayed by the growth res- 


ponse of the comb in capons. Dose. — mil (—2 comb ^ 
by intramuscular injection twice or thrice weekly for 


:rowtli units) 
injections 


Class B: Uterine Sedatives 

These are remedies which inhibit uterine contraction, and are 
therefore of value in the treatment of threatened abortion. They 
should be avoided during labour as they are liable to cause uterine 
inertia. Few drags, however, actually inhibit the uterine contrac- 
tions, although narcotics and general anaesthetics cause some delay 
in labour through their effects oa the central nervous system. Atro- 
pine diminishes uterine contraction by depressing the motor nerve- 
endings. Apart from these, certain drugs possess the reputation of 
being uterine sedatives, and are used in threatened abortion., dysme- 
norrhoea, etc. Drags which relax plain muscles generally also reduce 
uterine contraction, e.g. nitrites and papaverine. Corpus luteum has 
the property of reducing the sensitiveness of the uterus to oestrin 
and also diminishes spontaneous movements during pregnancy. It 
is therefore sometimes used in cases of threatened abortion. 

VIBTXRMITM (Not official). Syn —Blach Hate dire d bark of Yibiunum 
prumfohum. Contains fl) Vtburnm, a glycoside (2) A lesin (3) Valerianic, 
tannic, and gallic acids 


Non-official Preparations 

1 Extractum Vibumi Liqmdnm —1 in 1 Dose —1 to 2 drs oi 4 to 8 mils 

2 Elixir Viburni et Hydrastis, B.P.C —Ext Vibuinum, Liq Ext Hydrastis, 

OI Coriander, 01 Caraway and G-lycenn. — i/a to 1 di oi 2 to 4 mils 

3 Extraetum Viburni, B P C —Liquid extract by evaporation Dose —3 to 8 
grs or 0.2 to 0 5 gi m, 

Pharmacoloof and Therapeutics 

It has been used as a sedative in neurotic and hysterical affections 
but its chief use is as an uterine sedative. It is supposed to dimmish 
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or check uteiine contractions occurring during pregnancy and en- 
dangering its continuance, and it is therefore used in cases of habit- 
ual abortion, when this does not arise from any specific cause such as 
syphilis or nephritis. It is used extensively in all sorts of uterine 
troubles, but in therapeutic doses it is of no value at all 

GEO UP XV 

DEUGS HAVING ANTIPYEETIC, ANTIPEEIODIC 
AND ANTISEPTIC PEOPEETIES 

Class A Antipyretics and Analgesics 

Amidopyrine, Phenacetin, Phenazone, Acetanilide 
Class B Antipeiiodics 

Cinchona Bark, Quinine, Quimdine, Plasmochin, Atebrin 
Class C Antipyretics, Antiseptics and Antirheumatics 

Salicylic Acid, Salicylates, Methyl Salicylas, Benzoin, Benzoic 
Acid, Benzoates 

Antipyretics and Analgesics 

Antipyretics or Febrifiicfes are remedies which lower the tempeia- 
ture of the body in pyrexia 

Antipyretics, except when given in toxic doses, have very httle 
effect upon the temperature in health but tiiey act powerfully when 
it has been laised above noimal The maintenance of the body heat 
at about 98 is the result of a fine ad.iustment between heat pro- 
duction on the one hand and heat dissipation on the other, and any- 
thing which disturbs this equilibrium will cause either a use ora 
fall of temperature as the case may be. Heat is lost primarily from 
the skin and fiom the lespiratory passages. From the skin by con- 
duction and radiation, and by evaporation of sweat; and from the 
respiratory passages through warming of the inspired air, and by 
evaporation of water. A small amount is also lost in the excretion 
of urine and faeces Excessive loss of heat is counteracted by (1) 
contraction of cutaneous vessels which by reducing perspiration 
diminishes the loss of heat; and (2) increased combustion of tissues, 
whereby more heat is formed In order to iireserve the equilibrium 
between these factors there exists a heat regulating centre situated m 
the basal ganglia of the ceiebrum and in the neighbourhood of tuber 
cinereum. Any lesion in its neighbourhood is followed by a rise of 
temperature, e.g in,)ury to corpus striatum. With the fall of tem- 
perature there is perspiration and flushing of the skin. The amount 
of oxygen absorbed and CO 2 given out are also diminished. 

Antipyretics act in the following ways 

1. By mcr easing loss of heat by acting on the therm ogemc centre in 
ihe corpus striatum.— As phenacetin, amidopyrine, acetanilide, phena- 
zone, etc. 

2. By dilating the cutaneous blood-vessels and thus augmenting 
radiation. —As alcohol, nitrites, spiritus a3theris nitrosi, salicylates 
(also act by diaphoresis), warm baths. 

2 By increasing the amount of perspiration and thus causing a 
loss of heat by evaporation {see Diaphoretics). 

4. By abstracting heat.— Cold or tepid water liath, cold wet-pack, 
cold sponging, local irrigation with cold water, cold water compress, 
and evaporating lotions are agents by which we can abstract heat 
and thus increase heat loss 

5. By neutralising or destroying any specific poison causing 
pyrexia.— As quinine in malarial fever, and antidiphtheritic serum m 
diphtheria, 

Caloricrescents are remedies which elevate the body temxDerature. 
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The temperature may be raised either by increased heat production 
or diminished heat loss. Pyrexia occurs only when the change 
exceeds the capacity of compensation. 

The following factors cause a rise of temperature : — 

(а) Seat puncture, % e. injury to the neighbourhood of corpus 
striatum. The rise of temperature is due to increased production and 
does not occur in glycogen-free animals 

(б) ^ Bacterial toxins when injected, or produced in the body by 
infection with living bacteria. Here the rise ot temperature is due 
to diminished heat loss. Heat production is generally increased 
though not always so. 

(c) Certain drugs. Tetrahydro ;8-naphthylamine causes rise of 
temperature of several degrees. There is increased heat production 
and diminished heat loss from cutaneous vaso-constriction. It is not 
a central effect as pyrexia occurs after the centre has been destroyed 
or made inactive by the previous use of antipyretics. Belladonna, 
caffeine, cocaine, and picrotoxin in toxic doses cause a rise of 
temperature. 

A I FY INA 


Amidopyrine. (Amidopyrin.). C13H17ON3 
Syn,— Pyramidon. 

Source.— May be prepared by methylation of the reduction pro- 
duct of the nitroso-derivative of phenazone. 

Characters.— Small, colourless crystals, or 
a white crystalline powder. No taste or odour. 
Soluble in 18 parts of water, and in 2 parts of 
alcohol (90 pc). 

B.P Dose. — 5 to 10 grs. or 0 3 to 0.6 grm. 


acetylation of 
C-NH COCHir 



P NAC TIIVIJ 

Phenacetin, (Phenacet.) 

Syn.— Acetphenetidin 
Source.— Obtained by the 
, p-phenetidine. 

Characters.— White glistening, crystalline scales, 
or a fine, white, crystalline powder. No odour: 
taste, slightly bitter. Soluble in 1700 parts of 
water, in alcohol (95p.c.) ; solution neutral. 

B.P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm. 

P ENA Nil 

Phenazone. (Phenazon.). C11H12N2O 

Syn. — Antipyrin 

uxr l-phenyl-2: 3-dimethy 1-5-pyrazolone. Obtained 

sa^seqaentSXtil.'* ethyl acetoaoetate, and 

Characters.— Small, colourless crystals, or a white, crystalline 
mcCf=ncH powder; odourless; taste, slightly bitter Solu- 
bihty.-A. in 1 2 parts of water, in 1.3 of alcohol 
(90 p.c.), or of chloroform. 

Incompatibles — Spiritus setheris nitrosi, tannic 
acid and cinchona preparations Powdered phena- 
zone liquefies when rubbed with butyl chloral 
hydrate, sodium salicylate, naphthol. 

B.P. Dose.— 5 to 10 grs. or 0.3 to 0.6 grm 


C-O-C2H5 
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Non-official Preparations 

1. Phenazoni Salicylas, B P C Syn — Salipy^'tn , Antipyiin Salicylate 
sweetish crystals, spaiingly soluble in watei Analgesic, antiiheumatic 
Vose.—b to 20 grs. oi 0 3 to 1 2 grm 

2 Acetopynn Sy7i —Antipy'tin Acetyl salicylas —h. white ciystalline powder 
being a combination of phenazone and acetic acid Analgesic, antipyi etic, anti~ 
arthritic, without injurious'action on the heart. Dose —8 to 15 grs. or 0,5 to 1 grm. 

3 Acetanilidum Syn—Phenyhacetamide, —Colourless, inodoious^ 

glistening lamellar crystals , taste, pungent SoUihility —1 in 210 of cold, 1 
in 18 of boiling watei, 1 in 4 2 of alcohol (90 pc), fieely in chloroform and 
ether Dose —2 to 5 grs oi 0'12 to 0 3 grm 

4 Exalgme. Syn —Methylacetanilide —Colourless aciculai crystals Anti- 

pyzetic and analgesic Chiefly used in and neuialgia Dose.— 

1/2 to 2 grs. 01 0 03 to 0 12 grm 


Pharmacology 

Locally . — Phenazone and acetanilide aie haemostatics and 
most of them are also antiseptics, hut this effect varies with 
their solubility and stability. 

Internally — Blood is not affected by the ordinary doses,, 
but its colour is changed by large doses, owing to the forma- 
tion of methaemoglobin. Antipyrin seems to be devoid of 
this action. The red blood corpuscles are broken up, become 
distorted, shrunken and devoid of colouring matter, while 
part of methaemoglobin might escape through the kidneys, 
and haemoglobin and even blood may appear in the urine. 
This effect is perhaps due to the decomposition of the drugs 
and the flooding of the tissues with paramidophenol, or the 
corresponding quinoline derivative. 

Heart. — In experimental work the heart muscle is first 
accelerated by ordinary doses, but in large doses the muscle 
is weakened and the beat becomes slow and irregular, caus- 
ing collapse. This action is probably due to the sedative 
influence on the cardiac muscle Acetanilide is the most 
depressant, next comes phenazonum, phenacetin and amido- 
pyrine have little or no depressant action. Collapse occur- 
ring from moderate doses is often due to idiosyncrasy. 

Blood-vessels. — Acetanilide and phenazone contract the 
blood-vessels by acting directly on their muscular fibres. 
These are therefore haemostatics, phenazone being more 
energetic than the other. The blood-pressure is raised at 
first, and is lowered subsequently from cardiac weakness. 

Respiration — The respiratory force is diminished only 
by toxic doses. 

Kidneys. — They slightly increase the flow of urine, urea 
and uric acid Large doses cause hsemoglobinuria. Phena- 
zone is quickly excreted and appears in the urine either 
unchanged or as oxyantipyrine in combination with glycuro- 
nic and sulphuric acids. Phenacetin appears as phenetidin 
compounds. Acetanilide is said to be excreted as aniline. 

Skin. — Papular, erythematous, urticarial rashes are ob- 
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served at times. They may produce a slight diaphoresis 
in health, but a copious one in pyrexia. Therefore they are 
diaphoretics 

Temperature. — All these drugs are powerful antipyre- 
tics, but the exact mode of their action has been the subject 
of much controversy. They have very little effect in re- 
ducing the temperature in health except when given in toxic 
doses so as to produce collapse, but they reduce temperature 
when it is high, as in fever, due to the fact that in fever the 
heat regulating centre is in an abnormal state and is more 
suscepfcible to these drugs As a rule the temperature begins 
to fall within two hours and generally comes down to normal 
or even to subnormal and is accompanied by profuse sweating 
preceded by vaso-dilatation which is confined to the skin 
and is a central effect. This was at one time believed to 
be the cause of the fall, but the temperature falls even when 
the perspiration is checked by the previous use of atropine 
or agaricine The antipyretic effect is the result of direct 
action on the heat regulating mechanism causing an in- 
creased heat dissipation by dilating the cutaneous vessels. 
In fact the perspiration is preceded by a feeling of external 
heat and flushing of the face. Amydopyrine is a more power- 
ful antipyretic and analgesic than others. 

Nervous system. — Their action on the nervous system 
is not well understood. They however act as powerful 
analgesics, and though not strongly hypnotic, yet taken at 
bedtime they favour the onset and maintenance of normal 
sleep. The pain sensation is abolished and unlike opium 
they do this without any appreciable effect on the mental 
activity. It has been suggested that the analgesia is the 
result of an action on synapses in the pain conveying tract 
in the thalamus adjacent to the heat centre Most of the 
antipyretics and notably acetanilide and phenazone increase 
motor excitability of the cord and cause convulsion, special- 
ly in frogs How it is produced in mammals is not definitely 
known, possibly they are cerebral. When large doses are 
introduced into the blood directly the convulsions resemble 
those of strychnine inasmuch as they are spinal and are 
produced after separation of the cord from the brain. It 
has been suggested that they may be due to asphyxia and 
not to any direct effect on the brain. The peripheral nerves 
and the nerve-endings are not affected even in poisoning. 

Elimination. — These drugs are rapidly absorbed and 
eliminated. Acetanilide and phenacetin are mainly con- 
verted into paramidophenol. They are excreted in the urine 
and disappear from the body within 24 hours 
Toxic action.— Large doses cause great prostration, sometimes vomit- 
ing, weak, irregular pulse, slow respiration and sweating. In toxic 
doses these symptoms are aggravated leading to profuse sweating, 
cyanosis, collapse and death. Sometimes a rash appears on the skin. 
Poisoning may occur from phenazone and acetanilide. The writer 
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had a case of poisoning from 30 grs of phenacetin. Cyanosis of the 
face, mostly of the lips, hands and feet, and a slight depiession were 
the only prominent symptoms. 

Treatment.— Warmth to the surface, stimulants, strychnine and 
atropine hypodermically, and oxygen inhalation. 

Action of Phenazone and Phenacetin compared.— Phe- 
nazone is the best in respect of the efficacy, rapidity and 
certainty of its action, Avhile phenacetin is safe, and its- 
action more lasting, rarely producing subnormal temperature 
or. collapse. Phenacetin has also a soothing and soporific 
action. Both of them cause profuse sweating hut do not 
shorten fever. 


Therapeutics 

Externally — Acetanilide and phenazone are occasionally 
used as a dusting powder, eras an ointment (20 grs. to 1 oz) 
for chronic ulcers and eczema A 10 p c solution of phena- 
zone locally applied stops epistaxis. 

Internally . — As antipyretics all these drugs are used to- 
reduce fever heat, but phenacetin, being the safest, is pres- 
cribed more frequently. They take about two hours to bring 
down the temperature, but phenazone and acetanilide do it 
Inore rapidly To maintain the reduced temperature they re- 
quire to be repeated every 4 hours, and this sometimes leads 
to dangerous symptoms on account of their depressing in- 
fluence on the heart They cannot control the duration of 
fever, for as soon as the effects are over the fever rushes up 
again. Hence many physicians are averse to using them as 
antipyretics as a routine treatment, but they are very useful 
agents in cases where the temperature is so high as to en- 
danger life, where the high temperature is the chief cause of 
distress, and where reduction of temperature and increased 
comfort are not counterbalanced by their masking the true 
condition of the disease. A more serious objection to the 
use of these drugs is that the course of the disease may be 
obscured as the natural daily variation of temperature which 
often guide the physician regarding the course of the disease 
and its severity is masked making diagnosis and prognosis 
more difficult. In hyperpyrexia they cannot be relied upon. 
Both phenazone and phenacetin have been given in every 
form of febrile condition with a high temperature such as 
typhoid, remittent, intermittent, puerperal fever, etc., but 
with unsatisfactory results In fact one should not use drugs 
which act on the heat regulating mechanism, but should rely,, 
for the reduction of temperature, upon those means which 
promote the dissipation of heat without influencing the 
centre. 

A very important use of these drugs depends upon their 
valuable property of relieving certain types of pain chiefly 
of neuralgic character. As analgesics therefore these drugs 
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are largely used to relieve pain. For reasons already stated, 
phenacetin and amidopyrine will have the preference There 
is hardly any pain which cannot be alleviated by phenazone. 
5 to 10 grs. given hourly for 3 or 4 doses act like a charm 
in almost every form of headache and migraine. Phenacetin 
does it equally well in 5 gr. doses. Moreover, the pains of 
a.taxy, sciatica, angina, internal aneurism, dysmenorrhoea 
are soon cut short by these drugs. These drugs are often 
used in preference to morphine because of its liability to 
produce a habit. They are of little value in pains of a spas- 
modic nature, for instance renal colic, when morphine is the 
drug of choice. 

Phenacetin in 1 gr. doses is a useful hypnotic in the 
febrile diseases of children. 

As a nervine sedative, phenazone is occasionally used in 
-epilepsy, chorea, nocturnal emissions, laryngismus stridulus, 
asthma, sea-sickness, enuresis, etc. Antipyrm has been 
used in whooping cough, and is often combined with bella- 
-donna when it gives relief by not only lessening the severity 
of the attacks but by actually shortening the course of the 
-disease. 

Untoward effects. — Sometimes evidence of toxic mani- 
festations are noticed following the use of antipyrin. These 
are chiefly due to idiosyncrasy. They are (1) urticarial rash, 
erythematous or bullous eruptions with or without oedema 
•of the skin, mucous membrane and glottis ; (2) gastric 
intolerance, avoided by combining with alkalies ; (3) profuse 
perspiration, subnormal temperature and a tendency to 
collapse, specially in tubercular and cachectic patients ; (4) 
cyanosis, fall of blood-pressure and intermittent pulse ; (5) 
-albuminuria, specially after long continued use. * 

Eecently a condition known as agranulocytosis from the 
use of amydopyrine has been recorded. This is characterised 
by severe leucopenia, ulcerative angina, prostration followed 
by death. Other drugs, notably, gold and organic arsenic 
compounds have also been found to produce this effect. 

Prescribing hints — All these may be given in powders, 
cachets or capsules ^ Phenazone being soluble in water can 
be given in peppermint water which disguises its taste, while 
the others can be suspended by compound tragacanth 
powder Sometimes they may be given with advantage in 
brandy or whisky. Acetanilide is not so much used nowa- 
-days because of its liability to toxic effects. As a rule 
phenazone and amidopyrine do not produce any side effects 
although the_ latter drug has been known to produce 
agranulocytosis, a rare but fatal condition, which has reduced 
the popularity of this drug. The student should remember 
that calomel when triturated with antipyrin forms a toxic 
compound, and with chloral and sodium salicylate form oily 
liquids. The solubility of the salts of quinine and caffeine 
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is increased by the addition of antipyrin. On account of a 
long list of incompatibles phenazone is better given alone 

Antiseptics and Antieheumatios 

ACI U SAMCYLICU 

Salicylic Acid. (Acid Salicyl.) 

Source —May be obtained by the interaction of sodium phenate 
and carbon dioxide. Contains not less than 99.5 p.c. 
of 

Characters.— Colourless crystals, or a light fea- 
thery crystalline powder, almost odourless; taste, 
sweetish and acrid Solubility —1 in 500 of water, 

1 in 3*5 parts of alcohol (90 p.c.), readily in ether. 

Incompatibles.— Iron salts, quinine sulphate, sp. 
sether. nitrosi, and sp. ammon. aromat. 

B.P. Dose — 5 to 10 grs, or 0 3 to 0.6 grm. 

Official Preparation 

1. Unguentum Acidi Salicylici.— 2 p.c. 

S II SALICYLAS 

(Sod. Salicyl ) 

Sodium Salicylate. NaCyHsOs 

Source.— Obtained by the interaction of salicylic acid and sodium 
carbonate. It contains not less than 99.5 p.c. of pure sodium salicy- 
late. 

Characters.— Colourless, small crystals or crystalline flakes, or a 
white powder; odourless, or with a faint characteristic odour; taste, 
sweetish, saline, unpleasant. Solubility.— 1 in 1 of water, 1 in 6 of 
alcohol (90 p.c ). 

Incompatibles.— Acids, antipynn, quinine and iron salts. 

B.P. Dose —10 to 30 grs. or 0 6 to 2 grm. 

ACI IT ACETYLSALICYLICIJ 

(Acid. Acetylsalicyl.) 

Acetylsalicylic Acid. C9H8O4 



Syn.— Aspirin. 

Source.— Obtained by the action of acetic anhydride or of acetyl 
chloride on salicylic acid. Contains not less than 99 5 p.c. of Cj,He 04 
Characters.— Small, colourless, acicular crystals, or a white 
crystalline powder. Odourless; taste, slightly acid. 
Stable in dry air, but m contact with moisture 
gradually hydrolyses into acetic and salicylic acids. 
Soluble m 300 parts of water, in 5 parts of alcohol 
(90 p.c.), and strong solution of ammonium acetate. 
B.P. Dose.— 5 to 15 grs. or 0.3 to 1 grm. 


C-O-C' 





Non-official Preparations and Derivatives of 
Salicylic acid 

1 Ammonii Salicylas, U.S P.~In colourless, lustrous prisms or plates, or a 
white crystalline powdei Taste, slightly saline and bittei, afterwards 
sweetish No odoui Dose, U.S P—15 gis 01 1 grm 

2 Calcix Acetylsalicylas Syn -Tylcalsin — White amoiphous, non-hygios- 
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copic powder Soluble 1 in G of watei but dissociates in solution Dose ~5 to 15 
gis. OL 0 3 to 1 grm Aiitn lieiimatic influenza specific Combines the good 
effects of sodium salicylate and aspirin 

3 Fern Salicylas —Antiseptic, astiingent Dose —2> to 10 gis 01 0 2 to 
0 6 gim 

4 CoUodium Salicylicura Co, B P C — Corw Salicylic Acid 12,. 

Extiact of Indian Hemp 2, Acetone 30, Acetone Collodion to 100 A painless 
solvent foi haid and soft coins 

5. Injectio Sodii Sahcylatis.— 1 m 20 of steiile watei Injected into the 
seat of pain m i heumatism Dose —15 to 30 ms 01 1 to 2 c c. 

6 Salacetol Stjn,—Acett/l methyl-sahcylate — K compound obtained by 
heating monochloi -acetone and sodium salicylate As an intestinal antiseptic 
in diarrhoea Dose —10 to 30 gis oi 0 b to 2 gim in cachets 01 suspended. 

7 Salophen. Syn -Acetyl-pai a^aimdosalol -Whitish, tasteless ciystals,. 
insoluble in water Has a quickei action in acute 1 heumatism than salicylic 
acid Dose —5 to 15 gis 01 0 3 to 1 gim in cachets 

8 Aepriodine Sijn —Acetyl lodo-sahcyhc Contains 41 p c iodine 

Embodies the properties of iodides and aspiiin. Useful in ? heumatic affections, 
arteriosclei osis, asthma, scrofula and enlarged glands Dose -5 gis. 01 0 3 gim 
daily after food 

9. Sedaspirin Syn —Acetyl Brovio- salicylic Acid—X stable compound with 
31 p c bromine Combines the sedative action ot biomides Dose—b to 10' 
gis. 01 G3to06gim. 


SAMCINU 

Salicin. (Salicin.). CisHisO? 

Source. — A glucoside obtained from the bark of various species of 
Salix^ and of Fopulus, 

Characters. — Colourless crystals, or white crystalline powder. 
Taste, bitter. Sohibilitij.—l in 28 ot water, 1 in 80 of alcohol (OOp.c.),. 
insoluble in ether. 

B.P. Dose. — 5 to 15 grs. or 0.3 to 1 grm. 


Pharmacologit 

Extenialhj. Salicylic acid and salicin are antiseptics, but 
the acid is the more powerful. A 2 p.c. solution of the^acid 
kills bacteria and checks fermentation, but its salts have no 
antiseptic properties. Salicylic acid is a powerful local 
anhidrotic. Applid to the nose it causes sneezing and coughs 
It has special action on the epithelium and in dilute form 
the acid acts as a keratoplastic agent, and aids regeneration 
of new epithelium. In a concentrated form it acts peculiarly 
on the epidermis specially the corneous layer, and the horny 
cells are softened, gradually loosened and separated without 
much inflammatory reaction. 

Internally Alimentary canal.— Salicylic acid is an irritant 
to the stomach, and when taken undiluted causes pain, nausea 
and vomiting. Yomiting in cases of poisoning is a central 
effect. Sodium salicylate and salicin are less irritant. Salicin 
is a bitter, stomachic. Salicin is transmitted unchanged 
into the intestine, where it is broken up probably by the 
help of the pancreatic juice into saligenin and glucose, and 
saligenin again into salicyluric, salicylous and salicylic acid. 
Acid acetylsalicylic passes through the stomach unchanged 
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and therefore does not act as an irritant here, but is de- 
composed partly into salicylic acid in the gut and is absorbed 
as sodium acetylsalicylate. 

Blood. — Salicylic acid enters the blood as sodium salicy- 
late, which, at any rate, is the form in which it is found in 
the blood. Some think that it exists as an albuminate, but of 
this there is no proof. It is possible that sodium salicylate 
is converted again into salicylic acid by carbonic acid in the 
inflamed joints. However, the fact remains that a portion 
of the salicylic acid of the salicylate unites with glycocoll 
either in the blood or tissues to form salicyluric acid ; thus 
HC7H5O3 (salicylic acid) + C2HSNO2 (glycocoll) = H09Bi]S[04 
(salicyluric acid) + H20. This chemical change is identical 
with what happens in the conversion of benzoic acid into 
hippuric acid. 

Heart and blood-vessels. — In therapeutic doses salicylic 
acid, sodium salicylate and salicin have very little effect on 
circulation. Very large doses make the heart slow and weak, 
the muscles get relaxed and dilated causing a fall of pressure. 
The idea that they depress the heart was based on observ- 
ations made with artificial preparation which occasionally 
contained orthocresotic acid, a powerful cardiac depressant. 
Physiologically pure artificial salt is not depressant. 

Temperature.— The salicylates in moderate doses reduce 
febrile temperature, due to increased heat dissipation from 
cutaneous dilatation, aided by perspiration. In healthy 
individuals this is compensated by increased heat production,, 
so that the normal temperature is not easily affected They 
are therefore antipyretics. A single dose of 20 to 30 grs. 
of sodium salicylate may bring down the temperature of 
lOS^F. to lOl^F. in 2 or 3 hours 

Skin. — Salicylic acid, aspirin and sodium salicylate in- 
crease perspiration due to (1) dilatation of the cutaneous 
vessels, and (2) according to Oushny to increased activity 
of the sweat centre. Dilatation of the skin vessels may 
cause some skin rashes to appear. 

Liver. — The salicylates are efficient biliary antiseptics. 
They increase the secretion of bile, possibly from some 
specific action on the liver cells. The bile is rendered thin 
and watery. There is however a total increase in the solids 
of the bile. In this respect the action of sodium salicylate 
resembles that of sodium benzoate. 

Nervous system. — Their action on the nervous system 
is ill-understood. They produce a train of symptoms inden- 
tical with cinchonism {see salicylism). 

etabolis . — It increases the elimination of nitrogen 
and sulphur showing destruction of proteins. Excretion of 
uric acid is increased up to 100 p.c. even in purin free diet. 
Due to increase of fixed acid and lowering of reserve alkalies 


28 
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combined “with defective excretion due to damaged kidneys 
it causes non-gaseous acidosis. 

Kidneys.— Secretion of urine is increased to some extent 
possibly due to its direct action on the renal cells Salicylic 
acid is excreted in the urine as salicyluric acid and sodium 
salicylate. It can be detected in the urine within 10 to 30 
minutes after ingestion. It sometimes causes nephritis with 
bloody and albuminous urine Large doses increase the 
excretion of urea and uric acid, and give sometimes to the 
urine greenish colour due to the presence of pyrocatechin. 
It renders the urine antiseptic and increases its acidity. 
The urine of patients taking salicylic acid gives a purple 
colour on the addition of solution of ferric chloride. 

Uterus — Some think that salicylic acid is an emmena- 
gogue and causes abortion, but there is no sufhcient evidence 
to confirm this statement. 

Elimination — Salicylates are excreted to some extent in 
all the secretions, chiefly by the urine, and to a less extent 
by the sweat, saliva, bile, sputum and faeces. The excretion 
begins within 15 minutes and is practically completed in 
6 to 8 hours The rapid excretion explains the necessity of 
large and repeated doses. 

Aspirin is about one and one-half times more toxic than 
sodium salicylate Even small doses (5 to 10 grs.) occasion- 
ally produce alarming symptoms. It is however a stronger 
analgesic and antipyretic due to the undecomposed acetyl 
compound entering the nerve cells more rapidly. 

Toxic action.— Mild toxic symptoms may appear when cases of 
rheumatic fever are treated with large doses of saliovlates. The sym- 
ptoms resemble cinohonism, buzzing in the ears, disturbed hearing 
and vision, headache, vertigo, mental confusion from disturbance of 
circulation ot the brain are the early symptoms. When these appear 
faither use of the drug should be stopped If however it is pushed 
further, nausea, vomiting, deafness, delirium, flushed face, free per- 
spiration, rapid pulse, deep and accelerated respiration and air hunger 
may be present. 

The disorders of hearing have been ascribed to congestion of the 
tympanum, although some attribute it to the same causes as in Qui- 
nine, i.e. changes in the nerve cells in the ear. Similarly the impair- 
ment of sight is due to vascular and retinal changes in the eye. 

All the symptoms of salicylism have been attributed to a marked 
disturbance in acid-base equilibrium and formation of non-gaseous 
acidosis and does not occur when the drug is used with sufhcient 
aikali. This acidosis^ is the result of increased production of acids 
combined with defective excretion due to a damaged kidney. 


Therapeutics 

Externally. Salicylic acid is largely employed in surgical 
practice in the form of a lotion, ointment, lint, cotton, etc. 
Small epitheliomas and chancres soon heal when pure acid 
is daily dusted over them. In lupus, corns and tylosis collo- 
dium salicylicum is a useful application. A hot strong solu- 
tion is recommended in acne, and an ointment containing 
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30 grs. each of phenol and salicylic acid in 1 oz. cures 
ringworm. Being non-volatile it is not an effective anti- 
septic for deep suppurating wounds Salicylic acid and talc 
powder is an excellent application for checking excessive 
sweating in phthisis, and fetid perspiration of the feet and 
armpits A 1 to 4 p.c solution or the ointment often checks 
the itching of eczema, intertrigo and urticaria. Salicylate 
of soda is also used by ionisation m cases of fibrositis. 

Internally , — Salicylic acid is locally applied to diph- 
theritic membranes It is used as an internal antiseptic in 
sarcinous vomiting and fermentative dyspepsia. 

As an antirJienmat'ic, salicylic acid and the salicylates are 
considered specifics for acute rheumatism, possibly by the 
setting free of salicvlic acid in the inflamed part by the car- 
bonic acid in it. They reduce the temperature, lessen the 
swelling, and relieve the pain, if 20 to 30 grains are given 
every 2 hours, until about six doses are taken, and then at 
longer intervals. Tins specific action is produced only 
when the body is saturated with the salicylate, and the 
action remains as long as this saturation is maintained. 
Once however the urgent symptoms are relieved the dose 
may be reduced, but it has to be used for a prolonged period 
If the dose is reduced too much the symptoms return again. 
Even after an apparent cure the treatment should be con- 
tinued for one or two weeks The liability to cardiac compli- 
cations is minimised by salicylic acid treatment, although 
some authorities aver that the tendency to both endocarditis 
and pericarditis is greatly increased by the use of salicylates 
in acute rheumatic fever Experience has shown that the 
cardiac complications are less if the patient is kept in bed 
for a long time, which also minimises any risk of permanent 
damage to the heart. Sodium salicylate may also be used 
as subcutaneous or intravenous injection or directly into 
the inflamed joint. The intravenous route is safe and pain- 
less and is best suited for cases where the drug is not well 
tolerated when given by the mouth or causes no improve- 
ment. The following solution may be used, V'ls , — sodium 
salicylate (pure) 120 grs. or 8 grm. in freshly sterilised distil- 
led water If oz. or 50 c.c. Of this 2 cc is injected once or 
twice a day. If necessary 30 grs. or 2 grm of caffeine sodium 
benzoate may be added to the above solution. In the hyper- 
pyrexia of rheumatism salicylates are of no use. In chronic 
rheumatoid arthritis, gout, gonorrhoeal rheumatism, opinions 
differ as to their utility. As an antirheumatic aspirin is 
inferior to the salicylates, but is frequently of some value 
in chronic cases, since it is usually better borne and is pro- 
bably more slowly eliminated. 

As an antipyretic, sodium salicylate and salicin may be 
usefully employed in typhoid, remittent, intermittent and 
inflammatory or specific fevers. Sodium salicylate 3 grs 



436 PHAEMAOOLOGY AND THBEAPEDTIOS 


given hourly gives good results in quinsy. Aspirin is more 
freely used in the form of tablets for colds, sorethroat, head- 
ache and influenza. 

Intravenous injection of sodium salicylate has been used 
with success in psoriasis (10 c c. of a 20 p.c. solution) given 
three times a week for 4 to 5 weeks, and in encephalitis 
lethargica. 

As a sclerosing agent its use has been highly recom- 
mended in the injection treatment of varicose veins. For 
this 3 c.c. of a 20 p.c. solution is injected into the vein, the 
varices being first made empty of blood. One injection gene- 
rally suffices, but if necessary this is followed, a week later, 
by another injection of 30 p.c. solution. If combined with 10 
p.c. sodium chloride these injections are practically painless. 
Great care should be taken in giving these injections since 
any leakage into the surrounding tissue may cause sloughing. 

As a hepatic stimulant, all these drugs may be given in 
torpidity of the liver and catarrhal jaundice, but sodium sali- 
cylate is the most eflective. Sodium salicylate and aspirin 
are both useful in the treatment of hepatic colic, and are 
given with benefit as solvents of gall-stones. 

As an analgesic, sodium salicylate may be given in neural- 
gias and lumbago, and is considered to be an effective remedy 
for sciatica. In chronic sciatica it gives the best result 
when combined with iodide. It has been extolled in chorea, 
but it seems that unless associated with an attack of rheu- 
matism, recent or remote, it has no specific action in this 
disease. As an analgesic aspirin is superior to sodium 
salicylate and resembles the drugs of the phenacetin group, 
and is used to relieve pain of diverse nature in preference 
to sodium salicylate. Because of its greater solubility, cal- 
cium acetylsalicylas is more easily absorbed and is better 
borne causing less renal irritation. 

Salicylate sometimes helps absorption of effused fluid and 
has been used in the treatment of pleurisy. How it helps 
this is not understood and the little diuresis which follows 
its use will not explain the mechanism of its action. 

Sodium salicylate and aspirin have been found to reduce 
the quantity of sugar in the urine in diabetes. 

Prescribing hints. — Sodium salicylate is best given in 
solution. If mixed with ammonia the mixture gradually 
turns from pale-yellow to brown on exposure to air. When 
given with quinine or citric acid, precipitation occurs. Theo- 
retically aspirin should not be prescribed with bicarbonate 
of soda, but the bicarbonate lessens the nausea and heart- 
burn which sometimes result from its use. Aspirin is best 
administered in cachets, tablets or in powders. Alcoholic 
solutions decompose it to salicylic acid and acetic acid on 
standing. It may be given in milk to children. 

On account of the rapid elimination the quantity required 
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should be divided into several doses and given every three or 
four hours. When treating cases of rheumatism with large 
doses, the salt should be freely diluted and combined with 
bicarbonate of soda to avoid irritation of the stomach and 
acidosis. The full dose should be continued for three days 
after subsidence of the pain and temperature, and then 
gradually reduced. The sweetish taste of sodium salicylate 
is unpleasant and nauseating to many patients. Bromides 
lessen the tendency to salicylism It cannot be prescribed 
in an acid solution as salicylic acid is formed which is 
insoluble. Salicin is not freely soluble in water but the 
addition of glycerin increases its solubility. For application 
to joints methyl salicylate is generally used either undiluted 
or mixed with olive oil. 

Caution. — The natural or the physiologically pure artifi- 
cial salts are only to be used. They should be given with 
caution to children, old and weak individuals, and to persons 
suffering from cardiac and renal diseases. The administra- 
tion of the drug is to be suspended if headache, deafness and 
ringing in the ears show themselves. 

ETHYJblS SAMCYIiAS 

Methyl Salicylate. (Methyl. Salicyl.). OsHsOs 

Syn —Artificial Oil of Wintergieen 

Source —Obtained by the esteiification of methyl alcohol and salicylic 
acid. Contains not less than 98 p c. of puie methyl salicylate 

Characters,— -A coloui less, oi pale yellow liquid Chaiactenstic, aromatic 
odour, taste, sweet, warm, aromatic Slightly soluble in water, fieely in 
alcohol (90 p c ) Sp. gi 1.186 to 1 191 
BP Dose —6 to 16 ms oi 0.3 to 1 mil 

Non-official Preparations and Derivatives 
1. Lmimentum Methylis Salicylatis, B P C — Menthol 5, oil of eucalyptus 10, 
lectified oil of camphoi 25, methyl salicylate to 100 As a paint over rheumaUc 
joints and neuralgic areas, the paits being coveied with oil silk 

2 Ung Methylis Salicylatis Co , B P C Syn. — Analgesic Balsam —Methyl 
salicylate 50, menthol 10, eucalyptol and oil of cajuput (by wt ) each 25, white 
beeswax 20, lanoline 15 In sciatica, lumbago and rheumatism 

Phaemaoology and Theeapeutios 

The action and uses of methyl salicylate are much the 
same as those of the salicylates. As it is absorbed by the 
unbroken skin it is used externally. It may also be used 
internally in capsules. 


EN OEVE 

Benzoin. (Benzoin.) 

Syn.— Grum Benjamin ; Sumatra Benzoin. Syn. I. V.— Xo&an. 

Source. — A balsamic resin obtained from the incised stem of Styrax 
Benzoin. 

Characters. — In hard, brittle masses consisting of whitish or red- 
dish tears embedded in a greyish-brown or reddish-brown translucent 
matrix. Odour agreeable ; taste, slightly acrid. When heated it 
melts and evolves whitish fumes with an irritating odour. 
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Composition.— (1) Bensoic acid 18 p-c. (2) Cinnamic acid 20p.c. (3) 
Volatile Oil. (4) Resins, 

Official Preparation 

1. Tinctura Benzoini Composita. Syfi.—R'y' tar’s Balsam, B.P* 
Bose.—30 to 60 ms or 2 to 4 mils. 


ACI tl ENZOICU 

Benzoic Acid. (Acid. Benz.). O7H6O2 


Source —Obtained from benzoin, or prepared synthetically. 
Charaoters—In light feathery, colourless and odour ess crystals 
Melts and sublimes on beating. Soluoilitij in 4 dv> 

A parts of water, 1 in 3 of alcohol (90 p.c), freely in 

chloroform and ether. 

Tncomnatibles — Ferric salts and 


^OH 


n 1 /> 


V 


chloride. 

B.P Bose.— 5 to 15 grs. or 0 3 to 1 grm. 
Enters into.— Tinct. Opii Camphorata. 


S II ElVZ AS 

Sodium Benzoate. (Sod. Benz,). ISTaCTHsOa 

Source and characters. — Prepared by neutralising benzoic acid 
with sodium carbonate. A white, amorphous, granular or crystalline 
powder with a faint benzoin odour. Taste, unpleasant, sweetish and 
saline. Solubility,'-! in 2 parts of water, slightly in alcohol (90 p.c.). 

B.P. Bose.— 5 to 30 grs. or 0.3 to 2 grms. 

Non-official Preparations and Derivatives of Benzoic Acid 

1 Cryogenine Syn — M^ta-hanzamine semica'ihazide.—k. ciystalline body 
sparingly soluble m watei, used m pijiexia of and eniei^o fever. Has no- 

depressing action — 3 to 24 grs or 0 2 to 15 gim. 

2. Sodii Hippuras.— A soluble white amoiphous powder A solvent of 
urates m and giave! and to lowei tlood-pressw e Rose— 5 to 30 gis or 
0 3 to 2 grm 

3. Beuzyhs Benzoas Sg?i — Spaspiodin —An estei of benzyl alcohol and 
benzoic acid. Used in diairhoea and dysenteiy , intestinal, lenal andbiliaiy 
colic, spastic constipation and any spasmodic condition Rose -5 to 8 ms. 
or 03 to 0 5 mil of 1 in 5 alcoholic solution m watei oi emulsion 


PHABMACOLOay 

Externcdly ,' — Both benzoin and benzoic acid are antisep- 
tics. A concentrated solution is a local stimulant and 
irritant. 

Internally, Gastro-intestinal tract and liver.—The 
salts are less irritant and are therefore used in preference tn 
the acid. In small doses they have little effect on the stomach, 
and intestine, but in large doses irritate them. They are 
hepatic stimulants increasing both the quantity and solids 
of the bile. The acid is an intestinal disinfectant. 

Eespiratory tract — Both the gum aud the acid cause 
sneezing when inhaled. Their vapour directly stimulates 
the bronchial secretion which is also remotely stimulated 
during their excretion when given by the mouth. Hence 
they are expectorants. They also disinfect the secretion. 
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Urinary tract — Benzoic acid and its salts are largely 
excreted with the urine, partly unchanged, but chiefly as 
hippuric acid. Occasionally succinic acid also appears in 
the urine. The appearance of hippuric acid in the urine is 
due to the decomposition of benzoic acid in the presence of 
gly cocoll in the renal cells but not in the blood. Hip- 
puric acid thus formed performs most important functions. 
It stimulates the activity of the renal cells and renders the 
alkaline urine acid. Hence benzoic acid and benzoates are 
diuretics and acidifiers of alkaline urine. Over the mucous 
membrane of the urinary tract they have a soothing and 
disinfecting influence. 

Temperature. — Benzoic acid and benzoates are antipyre- 
tics sometimes acting more powerfully than salicylic acid, 
but how they act is not known 

Metabolism. — They increase metabolism and there is 
excess of nitrogenous constituents of urine, and the body 
weight falls. Benzoic acid reduces the excretion of uric acid. 

Elimination. — Chiefly with the urine, and partly with 
the sweat, saliva and bronchial secretion, which are stim- 
ulated to a slight extent. 

Thehapeutios 

Externally — A piece of lint soaked in Friar’s balsam may 
be used to stop bleeding from, and promote the healing of, 
fresh wounds. In the same manner it may be used as an 
effective dressing for ulcers of all sorts. Undiluted Friar’s 
balsam injected into sinuses establishes a healthier action in 
these tracts and heals them quickly. Locally applied, it 
relieves the pruritus of urticaria, and in solution (5 p c. of 
the compound tincture with 5 p.c of glycerin in water) it is 
a soothing stimulant application for the skin after the cure 
of acne. Benzoin is mixed with lard to prevent its decom- 
position, but it occasionally causes irritation of the skin. 

Internally. Lungs — Both benzoin and benzoates are 
largely employed either by the mouth or as an inhalation, in 
chronic bronchitis and phthisis, particularly if the expectora- 
tion is foul and scanty. The vapour of the tincture has been 
found to cut short, with surprising rapidity, attacks of 
catarrh and influenza. 

Urinary tract. — As an acid^fier of alkaline decomposing 
urine in cystitis or pyelitis, and in phosphatic calculi, 
benzoic acid and benzoates have been used, but they have 
been replaced by acid sodium phosphate which is more 
powerful in acidifying alkaline urine, and by hexamine or 
mandelic acid which are better and more powerful urinary 
antiseptics. The salts should be used in preference to the 
acid, as they cause less gastro-intestinal irritation. They 
may be combined with urinary sedatives, such as tincture of 
hyoscyamus. 
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Ehetimatism and gout. — Benzoate of soda may be given 
in acute rheumatism when salicylate of sodium cannot be 
borne or fails to do good. In gout it is occasionally used 
with the idea that it converts uric acid into hippuric acid 
and thus helps its elimination. 

Prescribing hints.— The acid m^ be given in cachets, 
pills, or mixture suspended by mucilage. With acids the 
benzoates are decomposed into insoluble benzoic acid, and 
with ferric salts form insoluble flesh coloured ferric benzoate. 
They are also incompatible with lead, silver and mercury. 
Most alkaloids form insoluble benzoates. The vapour may 
be inhaled through an inhaler or even directly from a bottle. 


GEOEP XYI 

OHEMOTHEEAPEUTIO AGENTS 

Before proceeding with the discussion of the individual drugs of 
this group it is necessary to describe the Reticulo-endothelial System, 
which modern research has shown to influence the action of drugs in 
the treatment of different infectious diseases. Evidence is accum- 
ulating in favour of the view that drugs, which are supposed to have 
a specific action, in the majority of instances, act in an indirect way 
through the different tissues of the body particularly through the 
cells of the reticulo-endothelial system. Many drugs act as specifics 
within the body ot the host while possessing little or no such effect 
outside the body. Moreover, certain drugs are rapidly eliminated by 
the body, and in dilutions in which they occur in the blood and 
tissues after the administration in therapeutic doses, it is impossible 
to exert any direct action on the parasites. In fact it has been shown 
[see page 66) that the co-opeiation of the host is an important factor 
in the production of the specific action of a drug. It has therefore 
been suggested that this system is responsible for the formation of 
the natural defensive mechanism, which is an important factor in the 
causation of cures in different infections, and dysfunction of this 
system by ‘blockade^ or splenectomy experiments reduces or even 
completely abolishes the therapeutic value of a drug. 

The exact manner in which the system responds to the stimulus of 
the specific drug depends upon the nature of the infecting organism. 
While some parasites are rapidly destroyed by phagocytes, others 
require to be disposed of by the destructive action of the lytic anti- 
bodies. In the first instance the response is evidenced by mobilisa- 
tion and functional activation of the phagocytic cells of the system, 
while in the case of the other there is increased antibody production. 
When both these methods are of little use, the system utilises other 
methods, one being the elaboration of a powerful parasiticidal sub- 
stance from the drug used. The modern conception of the specific 
action of a drug is that it stimulates the natural processes of the body 
m the cure of disease by bringing about such changes, directly or 
indirectly, either on the parasite or its environment as would be 
conducive to the success of the natural processes at work. 

The different ways in which this system helps drugs in acting as 
specifics are as follows:— 

1. By acting as a store-house for the drug and elaborating it 
slowly as^ required, thus preventing its rapid escape from the body 
and ensuring continuous supply. 

2. By carrying the medicament to the neighbourhood of the 
lesion where it is most needed. 
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3. By possibly forming new compounds with greater parasiticidal 
properties. 

4. It is possible that the drug stimulates the system in the pro- 
duction of more pronounced and effective phagocytic action and 
formation of antibodies. In fact Krishnan* has definitely shown 
that the phagocytic power of the cells of this system is stimulated by 
quinine in the treatment of malaria which accounts for the cure 
of the disease. 

The reticulo-endothelial system is composed of a special group of 
cells of mesenchymal origin and of the macrophage or large mono- 
nuclear type possessing the property of phagocytosis and intracellular 
digestion These cells are found in the liver, spleen, bone-marrow 
and lymphatic glands, and to a greater or lesser degree in other parts 
of the body. The cells composing this system are of six types of 
which monocytes and histiocytes or clasmatocytes possess powerful 
phagocytic properties. Both m health and disease this system per- 
forms diverse important functions of which phagocytosis is perhaps 
the chief and most important one, and it is possible that most of its 
other functions more or less depend upon this property 

The different functions of the reticulo-endothelial system may be 
classified as follows 

1. Formation of bile pigment.— It is now recognised that bile 
pigment is formed in all tissues in which reticulo-endothelial cells 
are present including Kupffer's cells in the liver, but not by the 
glandular cells of that organ. 

2. Destruction and regeneration of red cells.— It has been shown 
that the cells of this system take up for purposes of destruction 
those red cells whose alloted span of life is over, or those that have 
become damaged as a result of some inflammatory processes, toxins 
or parasitic invasion Along with destruction there is also regenera- 
tion, and these two processes go hand in hand so that the red cell 
count is maintained at a constant level In fact this system supplies 
the stimulus for regeneration of red cells, and m the absence or such 
stimulus the bone-marrow fails to manufacture sufficient number of 
red cells to maintain the equilibrium. 

3. Iron metabolism. — Closely related to the regeneration of the 
red cells is the property of this system to utilise the iron from the 
haemoglobin and degenerated red cells for the formation of fresh red 
cells. This metal is stored in the liver and spleen by the reticulo- 
endothelial cells which is metabolised in the synthesis for the 
manufacture of haemoglobin. 

4. Cholesterol metabolism. — Experimental evidence goes to show 
that storage of cholesterol is another important function of this 
system. 

5. Phagocytosis of bacteria and particulate substances.— Expevi- 
mental observations have shown that this system has the property of 
engulfing different bacteria and other organisms, e.g. protozoa, and 
carry them to internal organs, like the spleen and liver, for purposes 
of destruction. In many infectious diseases these cells have been 
found to be actually loaded with different organisms in infected 
tissues Apart from the destruction of different bacteria and other 
organisms there is enough evidence to show that these cells readily 
ingest substances like Indian ink particles, vital dyes, carbon, 
colloidal particles of arsenic, antimony, bismuth and mercury. 

The drugs belonging to this group are largely used as specifics in 
certain protozoal and other' diseases and may be classified as 
follows : — 

Class A Drugs used in Malaiia 

Cmclioiia and its alkaloids, PlasmocMn, Atefcrin 


* Krishnan, Indian Journal of Medical Research Oct. 2, 1933 
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Class B Dings used in Syphilis 

Mercury, Bismuth, Arsenic, Iodides 
Class C Diugs used in Leishmaniasis 
Antimony and its compounds 
Class D Drugs used in Trjrpanosomiasis 

Tryparsamide, Pentavalent compounds of Arsenic (atoxyl), Bayer 205 
Class E , Drugs used in Amcehic infection 

1. Inecacuanha, Emetine, Emetine Bismuth-Iodide, Gavano (see 
page 310) 

2 Certain Oi game Ai seme Compounds Acetarsol, Carharsone 

3 Kurchi and its alkaloids 

4 Oxyquinohne Deiivatives and ceitain Dyes Chmiofonum,. 

Rivanol 

Class F Drugs used in Bactenal invasions* Sulphanilamide and its den- 
vatives 


Class A : Antimalarial remedies 
CINC JVA 
Cincliona. (CinchOD.) 

Syn.— Cinchonse Rubrse Cortex:; Red Peruvian Bark. 

Source — The dried bark of the cultivated trees of Cinchona 
Calisaya^ Cinchona Ledgeriana^ Cinchona officinalis. Cinchona siicci- 
rubra^ and of hybrids of either of the last two species with either of 
the first two. Contains not less than 6 p o of the total alkaloids of 
cinchona, of which not less than one-half consists of c^uinme and 
cinohonidine. 

Characters.-— In quilled or curved pieces, up to 80 cm. or more 
long; 2 to 6 mm thick; outer surface, grey or brownish-grey ; rough 
from longitudinal ridges, transversely cracked and warty; inner 
surface brick-red, coarsely striated. Fracture, shortly fibrous. Pow- 
der, brownish or reddish-brown Slight odour. Taste, bitter, some- 
what astringent. 

Composition —A. Four important alkaloids.— (1) Quinine, as a 
hydrate. (2) Cinchonine, (3) Qimiicline. (4) Cinchomdine. These 
alkaloids are bases and behave like alkalies. B. Thi'ee acids.— Quime 
acid. (2) Quinovic Acid. (3) Quinotannic Acid. C. One ghicoside.— 
Chinovin., which easilv splits up into ch movie acid and glucose. 
Cinchona red. One volatile oil which gives the baik its smell. 

Incompatibles —Ammonia, lime watei, metallic salts and gelatin. 

B.P. Dose.— 5 to 15 grs or 0.3 to 1 grm. 

Official Preparations 

1 Extractum Cmchonae —Contains 10 p o. of the alkaloids, or # 
gr. in 8 grs B.P. Dose —2 to 8 grs. or 0 12 to 0.5 grm. 

2. Extractum Cinchonse Liquidum.— Contains 5 p.c. w/v of the- 
alkaloids of cinchona, or gr in 15 ms. B.P. Dose. — 5 to 15 ms. or 
0.3 to 1 mil. 

3 Txnctura Cinchonse —Contains 1 p.c. w/v of the alkaloids of 
cmchona, or gr. in 60 ms. B P. Dose —30 to 60 ms. or 2 to 4 mils. 

4. Tinctura Cinchonse Composita —Contains 0 5 p.c. w/v of the 
alkaloids of cinchona, or i gr in 60 ms. B.P. Dose —30 to 60 ms. or 2 
to 4 mils 


Non-official Preparations 

1 Cinchona Febrifuge.-Contams ciystalUsable quinine 7 40 p c , cinchonine 
18 58 p.c, cinchonidine 5.84 p c, qumidine 22 83 p c , uncrystallisahle alkaloids, 
ash, etc. 43 35 Dose.—l to 10 grs. oi 0 06 to 0 6 grm 

2 CinchonidinsB Sulphas. — In colourless, silky ciystals, soluble 1 in 100 of 
water. Dose —1 to 10 gis oi 0 06 to 0*6 gim 
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3 Cinclioniiise Sulphas —The sulphate of an alkaloid obtained fiom seveial 
species of cinchona. In white lustious piismatic ciy&tals. Odourless with a 
bitter taste Dose —1 to 10 gis oi 0 06 to 0 6 gim 

Pharmacology and Therapeutics 

Internally , — Cinchona bark is an astringent, bitter tonic, 
a febrifuge and a mild antiperiodic, due to the alkaloids and 
other ingredients it contains. The crude bark irritates the 
stomach and bowels. It is often prescribed with other vege- 
table bitters during convalescence from an acute febrile 
attack, or along with quinine salts to increase their anti- 
periodic property Combined with Spiritus Ammoniee Aro- 
maticus the compound tincture makes an excellent ^‘Pick- 
me-up.’' It also checks the craving for strong drinks. 

Owing to its high quinidine content cinchona febrifuge i& 
specially valuable in benign tertian infection. But owing 
to the presence of cinchonidine it has the disadvantage of 
causing vomiting. It is best given two and a half hours 
after food in cachets, tablets or in mixture with citric acid- 
The vomiting may be checked by the previous use of 10 ms. 
of solution of adrenaline chloride. With cinchona febrifuge 
relapses are less, and given with alkalies some consider it 
more effective than quinine. But according to Sinton it 
gave 73.1 p.c. relapses in simple tertian infection. The 
consensus of opinion is that provided its composition is 
standardised, it is but little inferior to quinine both in the 
production of clinical and radical cure and is certainly 
cheaper In order therefore to supply such a standardised 
preparation Totaquina has been introduced, which contains 
70 p c. of the total alkaloids of which not less than one-fifth 
is quinine The strength of this preparation even varies, 
but it is fairly reliable. 


TOTAQUINA 

Totaquine. (Totaquin.) 


Source. — Is a mixture of alkaloids from the bark of Chwchona 
succtruhra, Cinchona rohusta, and other suitable species of 
Contains not less than 70 p c of orystallisable cinchona alkaloids, of 
which not less than one fifth is quinine. Resembles cinchona febri- 
fuge. 

Characters.— A nearly colourless, or pale yellowish-grey, or pale 
brown powder ; no odour; taste, bitter. Almost insoluble in -water, 
almost completely soluble in warm alcohol (95 p.c ). 

B.P. Dose. — 1 to 10 grs. or 0.06 to 0 6 grm. 



Quinine 
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UININAE Y DC L I U 

(Quinin. Hydrochlor.) 

Quinine Hydrochloride. 02oH24N202jHGl,2H20 

Source —Is the hydrochloride of an alkaloid, q^ainine, obtained 
from the bark of various species of Cinchona. 

Characters. — Colourless, glistening needles ; effloresces in warm 
air ; jio odour ; taste, very bitter. iSoluhihty.—l in 32 of water, 1 in 2 
of alcohol (90 p c.). 

B.P. Dose —1 to 10 grs. or 0.06 to 0.6 grm. 

riNINA I Y C E BI Y 

(Quinin. Dihydrochlor.) 

Quinine Dihydrochloride. C 2 oH 24 N 2 02,2H01 

Syn.— Acid Quinine Hydrochloride. 

So-urce. — Is the dihydrochloride of the alkaloid, quinine, ob- 
tained from the bark of various species of cinchona. 

Characters —A colourless powder ; odourless ; taste, very bitter. 
Solubility,— In 0.6 parts of water and in 12 parts of alcohol (90 p.c.). 
Reaction acid. 

B.P. Dose —1 to 10 grs. or 0.06 to 0.6 grm. ; 5 to 10 grs. or 0.3 to 

0.6 grm. (intravenous or intramuscular injection). 

YININAE SEEP AS 

(Quinin. Sulph.) 

Quinine Sulphate. (C2oH24N202)2,H2S04,7^H20 

Source.— The same as that of quinine hydrochloride. 

Characters. — Colourless, glistening, silky needles ; taste, intensely 
bitter. Solubility. — 1 in 800 of water, giving the solution a bluish 
fluorescence ; entirely in water acidulated with a mineral acid. 

Incompatihles —Alkalies and their carbonates, astringent infusions 

B.P. Dose.— 1 to 10 grs. or 0.06 to 0.6 grm. 

Official Preparations 

1. Liquor Qmninse Ammoniatus. Syn.—Tinct. Quinin. Ammon.— 
Contains 2 p.c w/v of quinine sulphate and 1 p.c. w/v of ammonia, 
or 1 gr. in 60 ms. B.P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

2. Syrupus Ferri Phosphatis cum Quinin a et Strychnina. Syn . — 

Easton's Syrup. § gr. quinin. m 60 ms. B.P. Dose 30 to 60 ms. 

or 2 to 4 mils. 


QYININAE ISYEP AS 

Quinine Bisulphas. (Quinin. Bisulph.) 

Syn.— Quinine Acid Sulphate. 

Source.— Bisulphate of an alkaloid, quinine, obtained from the 
bark of various species of Cinchona. 

Characters.— Colourless, transparent or opaque, small needles. 
Odourless ; taste, bitter. Becomes yellow when exposed to light. 
Soluble in 10 parts of water, in 23 parts of alcohol (90 p.c.). Solution 
strongly acid to litmus. 

B.P, Dose.— 1 to 10 grs. or 0.06 to 0.6 grm. 
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ittJININAE ET AETHYEIS CAR ONAS 

(Quinin. et ^thyl. Garb.) 

Quinine Ethyl Carbonate 

Syn. — Euqumine. Tasteless Quinine. 

Source.— Prepared by the action of ethyl ohlorocarbonate on 
quinine. 

Characters. — Fine, soft, white, matted needles ; odourless ; 
almost tasteless. Darkens on exposure to light. Slightly soluble in 
water, soluble in 2 parts of alcohol (90 p.c.), readily m dilute acids. 

B.P. Bose. — li to 15 grs. or 0.1 to 1 grm 

aUININAE TANYAS 

(Quinin. Tann.) 

Quinine Tannate 

Source.—A compound of tannic acid with an alkaloid, quinine, 
obtained from the bark of various species of Cinchona Contains not 
less than 30 p.c. not more than 35 p.c. of anhydrous quinine 

Characters.~A pale-yellow, or yellowish- white, amorphous 
powder j taste, slightly bitter, astringent. Slightly soluble in water, 
soluble in alcohol (90 p.c.). 

B P. Dose — to 15 grs or 0 1 to 1 grm. 

Non-officeal Preparations and Derivatives of Quinine 

1 Quinina, U S P.—An alkaloid obtained from the cinchona In white 
micro-ciystalhne powder, odourless with a bitter taste An alcoholic 
solution (1 in 10) is l^voiotatoiy and alkaline to litmus. Insoluble in water 
Bose. U S P— lb grs. oi 1 grm 

2 Quinine Glycerophosphas —In white crystalline powder In obstinate 
neuralgia, or chrome malaria Dose.—l to 10 gi s or 0 06 to 0 6 gim 

3, Quininse Hydrobromidum —In white aciculai crystals soluble 1 in 55 of 
watei With excess of diluted hydiobiomic acid it lessens cinchonism. 
Bose —1 to 10 gt s or 0 06 to 0 6 gim 

4 Quininse Diliydrobromidum, B P C —Yellowish ciystals, very soluble m 
water. Used hypodeimically Bose—1 to 10 gis oi 0 06 to 0 6 grm. 
Hypodermic— Z to 5 grs or 0 2 to 0 3 grm 

6 Quininse et Urethani Hydrochloridum.— Obtained by heating quinine 
hydrochloride 3; urethane 15, water 3 Used hypodermically and is non- 
imtant In the injection treatment ofraricose reins it is the drug of choice. 
Bose — V 2 to 3 grs or 0 03 to 0 2 grm 

6. Quinine Lactas —A crystalline or granular white powder soluble in 
6 parts of water Suitable foi hypodermic use. Bose —1 to 5 grs or 0 06 to 
0 3 gi-m. 

7 Quininse Salicylas.— Silky ciystals, sparingly soluble in water. In 
remittent fever, rheumatism, neuralgia, and diairhcea Bose — 1 to 5 gis oi 0.06 
to 0 3 grm 

8. Quininse Acetylsalicylas. Syn— Quinine Sal acetate. —In white crystalline 
powder, 64 p c of quinine. Bose —1 to 5 grs. or 0 06 to 0 3 gim 

9 Quininse Valenanas.— In neivous headache and hysteria Bose—1 to 3 grs. 
or 0.06 to 0 2 gim. 

10. Warburg's Tincture. Syn—Tinctura Antiperiodica, P (7.— Contains 
quinine sulphate about 4V2 grs. in 4 dis Bose—1 to 4 dis or 4 to 16 mils. 

11. Aristochm Syn.—Aristoquimne.—TtiQ neutral carbonic ester of quinine 
m white tasteless powder containing 96 p c of quinine. Insoluble in water. 
Bose -1 to 10 grs. oi 0.06 to 0 6 grm 

Pharmacology 

Externally . — The characteristic action of quinine alkaloid 
is its effect on undifferentiated protoplasm, and it is an active 
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poison to many low forms of vegetable and animal life. 
Ciliary movements cease and according to Binz a solution of 
1 in 20,000 destroys paramecia and amoeba. Spermatozoa 
and ova are destroyed by smaller strengths, and in strengths 
of 1 in 10,000 spirochmtaof vegetable decomposition become 
motionless, but those of relapsing fever are not influenced 
by strengths even of 1 in 500 

While the sulphate and hydrochloride have a lethal 
action on paramecia, there can be no doubt that the newer 
quinidine and acridine derivatives have a remarkable effect 
as paramecial poisons and in destroying micro-organisms 

Quinine salts and their derivatives have also a marked 
aniesthetic action with somewhat prolonged latent period, 
but the resulting anaesthesia is of longer duration This 
amesthetic action may be possibly due to the effect of quinine 
on the sensory nerve-endings or to the granular exudate 
formed at the site of injection which presses upon the nerve- 
endiugs 

Iniernalhj. Mouth —It is a pure vegetable bitter, and has 
an intensely persistent bitter taste if taken in neutral or 
slightly acid solution, as the alkaline saliva precipitates the 
alkaloid. Like other bitters it reflexly stimulates the sali- 
vary secretion by exciting the gustatory nerves The tannate 
Is less bitter and the ethyl carbonate is almost tasteless 

Stomach and intestine —All the cinchona alkaloids 
have a marked inhibitory effect on peptic and tryptic diges- 
tion Cinchonine is the most powerful, hence this alkaloid 
cannot be tolerated for long when taken by the mouth. The 
monosalts inhibit peptic digestion still further as they use 
up most of the available free hydrochloric acid to form the 
more soluble disalts. For this reason only the bisulphate 
and dihydrochloride should be given when prescribed in the 
form of tablet by the mouth. Quinine for the most part 
pa^es through the stomach ^unchanged and reaches the 
duodenum, where the alkaline contents precipitate it as 
nascent alkaloid which is soluble in bile, and it is only in 
this form that quinine is absorbed. The absorption is re- 
tarded if it is given soon after or with meals. Three things 
are necessary for its absorption, viz. (a) solubility in the 
stomach; (6) alkalinity in the duodenum; and (c) available 
T)ile. The tannate and the ethyl carbonate are absorbed 
very slowly as they require to be hydrolised by the alkali 
of the duodenum. 

In small doses (1 to 2 grs.) it is a bitter and stomachic 
plike calumba, and indirectly it acts as a general and cardiac 
tonic. In large doses (15 to 40 grs.) it produces the opposite 
•effects— depression and gastro-intestinal irritation. 

lood. — In whatever form quinine is given it circulates 
as quinine base and is present in the plasma, adsorbed on to 
the surface of the red blood-cells, but not within them. 
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Therefore those parasites that have become intracellular 
escape from its effect After ingestion of a single dose of 
20 grs of the sulphate the maximum concentration in the 
blood is 3 in 150,000 and after a single dose of 10 grs it is 
only 1 in 250,000. After absorption into the blood quinine 
has several specific actions which may be described under 
the following heads : — 

1. White corpuscles. — After small doses of quinine there 
is some lymphocytosis, possibly due to contraction of the 
plain muscles of the spleen. After large doses this is fol- 
lowed by a reduction in the number of leucocytes, the 
lymphocytes being more reduced than the polymorpho- 
nuclears. This phase is again followed by leucocytosis, the 
polynuclear cells being only increased. In animals, not in 
man, quinine paralyses the movement of the white blood 
corpuscles This may be seen by mixing a drop of the 
solution with a drop of fresh blood under a microscope. If 
quinine be injected into a blood vessel, it at once stops the 
emigration of the leucocytes ; but it has no effect on the 
amoeboid movements of those which have already passed 
out into the tissues. 

2 Bed corpuscles — These are not materially affected, 
though many assert that it increases their number and 
causes an increase in their size Haemolysis occurs only 
when quinine circulates in the blood in sufficient concentra- 
tion to cause arrest of the heart, v e. 0 5 p c (Cushny). 

S Hcemogloh'in. oxyheemoglobin is made a stable 
compound, consquently the blood cannot either absorb or 
give up oxygen so readily as in health Probably this does 
not occur in medicinal doses. 

The malaria parasites.— The causal organisms of mala- 
ria belong to the genus Flasmodtum, which belongs to the 
class of the protozoa known as sporozoa. Four species are 
generally recognised as being concerned in the production 
of human malaria, mz. Plasmodium vivax, the parasite of 
benign tertian malaria ; Plasmodium falciparum, the parasite 
of malignant or sub tertian malaria ; Plasmodium malarice, 
the parasite of quartan malaria ; and Plasmodium ovale, a 
parasite which produces a mild type of tertian malaria in 
Africa. In all forms of malaria the fever is as a yule quoti- 
dian at the beginning of a primary attack, but in the tertian 
forms it later occurs on alternate days, whilst in quartan it 
occurs every fourth day, i.e. two days intervene between 
each bout of pyrexia. Quinine 1 in 10,000 solution inhibits 
the amoeboid movements of the plasmodium in vitro. Given 
by the mouth to infected man the plasmodium shrinks, be- 
comes granular and finally disintegrates. Under quinine the 
parasites disappear from the peripheral circulation, when as 
the result of sporula*tion. the young parasites are set free in 
the blood plasma. A few of the more resistant type escape 
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and multiply and eventually provoke another paroxysm of 
fever* It is more effective on the young stages of the asexual 
parasites which are more susceptible to its effect while they 
are free in the blood plasma. After the parasites have 
entered the corpuscles they become resistant to quinine. 

Quinine has no effect on sporozoites even in high con- 
centrations, nor has it any action on the crescents and there- 
fore mosquitoes can readily be infected even though the 
patient may be taking quinine. The exact manner in which 
it cures malaria is far from settled. In clinical attacks of 
malaria quinine has little or no action on the parasites until 
a febrile attack is imminent or has already occurred. The 
drug has no appreciable effect when given during the incuba- 
tion period, and has little effect when given on the first or 
even on the second day of the initial fever. The drug is 
more effective after the patient has had several paroxysms 
and the parasites are beginning to decline as a result of 
natural defensive mechanism which human beings possess.*** 
Since the drug is rapidly excreted it is difficult to accept 
any evidence of direct action on the plasmodia. In fact 
the concentration in the blood even when given in full doses 
does not exceed 1 in 100,000 and that this concentration does 
not kill the parasite in v^tro It has therefore been suggested 
that the action is indirect, and that the effective therapeutic 
agent may be a metabolite formed by the breakdown of the 
quinine in the tissue, though no evidence of such a metabolite 
has been traced On the other hand Yorke and Macfie 
maintain that the real action depends upon the capacity of 
the host to form an immune body in response to the antigen 
formation resulting from the destruction of a large number 
of parasites by the medicament. The evidence in favour of 
the formation of an antibody is however rather meagre, 
Morgenroth believes that the parasites are unable to enter 
the red blood corpuscles which are made resistant against 
^ penetration thus making the parasites unable to multiply. 

It is possible that several factors contribute towards the 
cure of malaria, the one that plays the predominant part is 
the capacity of the cells of the reticulo-endothelial system 
to respond to the stimulus of infection by mobilisation, 
proliferation and functional activation. Administration of 
quinine merely heightens these responses, and when they are 
adequate the disease is overcome. The factors such as the 
direct action of the drug on the parasite and infected red 
cells, as well as biochemical and other alterations in the 
serum, help to augment the efficiency of the phagocytic 
mechanism to varying extent. Krishnan summarises the 
mode of action of quinine as follows:— f 

Bulletin of the Health Organisation of the League of Nations, 
t Krishnan. Indian Journal of Medical Reseai‘ch, October, 1933 . 



QUININE 


449 


1. By accelerating the natural immune processes of 
mobilisation, proliferation and functional activation of the 
phagocytic large mononuclear cells composing the reticulo- 
endothelial system, the drug causes rapid engulfment and 
effective destruction of the parasites. 

2. By bringing about an alteration in the electrical con- 
dition of parasites and infected red cells by direct action, 
it increases the susceptibility of these to phagocytosis. 

3. By slowing down asexual reproduction and occa- 
sionally leading to the formation of sexual forms, it checks 
the intensity of infection. 

4. By indirectly leading to the production of humoral 
changes (antibodies) and to the sensitisation of the cells of 
the reticulo-endothelial system it increases the resistance to 
infection. 

5. By causing the removal of effete and old red cells and 
increasing the output of young red cells it renders the suc- 
cessful entry of parasites into these cells more difiacult. 

Heart and circulation.— Small doses reliexly stimulate 
the heart through the stomach, but large doses given intra- 
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Fig 23.— Showing effect of Quinine on Isolated Rabbit’s Heart 
perfused with Locke’s solution. 


1. Shows the effect of small dose; 2. shows the effect of a higher dose. Note 
more powerful depressant effect on the heart; 3. shows the effect of a large 
dose. Note the profound depressant effect making-the contractions weaker 
and slower, and the heart eventually stops. 

venously directly paralyse it ; the pulse becomes slow and 
feeble, and at last the heart stops in diastole. These effects 
are not observed when quinine is given by the mouth even 
in large therapeutic doses and are due to direct action of the 
drug on the cardiac muscle. With weakness of the heart the 
blood-pressure falls. Intravenous injections cause a sharp 
and often dangerous fall of blood-pressure due to cardiac 
29 
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■weakness and peripheral vaso-dilatation due partly to central 
effect and partly to direct action on the muscle of the vessel. 
The dextrorotatory alkaloids of cinchona and quinidine cause 
greater fall of blood-pressure than their Isevorotatory iso- 
merides. 

Respiration. — It is not affected by small doses, but is 
quickened by moderate doses, and in toxic doses it becomes 
slow and weak and then arrested. The gaseous interchanges 
are checked. 

Liver and spleen — It has no action on the liver, but 
contracts the recently enlarged spleen rather by destroying 
the malarial parasite, and so preventing accumulation of the 
irritating products — pigments, etc., and reduces the hyper- 
semia. 

Temperature. — Quinine has very little effect upon the 
temperature in health, but causes a marked reduction m 
fevers, particularly if they are of malarial origin. It is 
therefore an antipyretic in malaria. It sometimes lowers 
the temperature in fevers of non-malarial origin, but the 
precise mode of its action has not been definitely settled. 
It was formerly believed that this effect was due to its action 
on the metabolism. But the amount of quinine which lowers 
the temperature has no appreciable effect on the metabolism. 
It is possible that it acts on organisms other than malarial 
parasites. Its action is like other antipyretic drugs and is 
due to adjustment of the heat regulating centres, whereby 
there is increased heat loss from cutaneous vaso-dilatation and 
lessened heat production {Hardtkar, 1925 and Virchow, 1927). 

Metabolism. — Quinine and its derivatives were formerly 
believed to have a depressant effect on the metabolism But 
observations made by Hardikar have failed to show any 
alteration in the protein metabohsm either in man or in 
animals. 

Nervous system. -—Small doses have a tonic effect upon 
the nervous system, but large doses produce a train of symp- 
toms known as cinchonism. Frequently there is impairment 
of the sense of hearing and perhaps of the sight. Ringing 
in the ears and slight deafness are noticed even after mode- 
rate doses. Sometimes there is complete loss of hearing, 
which disappears in a few days. Dimness of vision and 
sometimes total blindness may be present, and the patient 
may become colour blind. It has been thought that the ear 
symptoms are due to degenerative changes in the spiral 
ganglia of the cochlea. 

The effects on the brain are not uniform. Some complain 
of fullness and heaviness of the head, while in others there 
is motor excitement with convulsion and delirium. Weak- 
ness of the heart and muscles, apathy, impairment of sight 
and hearing with unconsciousness and failure of respiration 
are observed in fatal cases. 
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Injected into animals it causes transient excitement of 
the central nervous system, but the real effect is depression. 
The cord is first stimulated and then depressed in mammals. 
The respiration first becomes quick but subsequently weak 
and slow, death occurs from respiratory failure. Tremors and 
< 3 onvulsion before death are possibly due to asphyxia. 

Uterus — Quinine occasionally acts as an ecbolic and it 
eertainly intensifies the labour pains or re-establishes them 
If they are absent, when parturition has already commenced. 
Menstruation is sometimes induced by quinine in non-preg- 
nant women. Metrorrhagia is an occasional symptom, al- 
though given after labour it often stops hsemorrhage. 

Quinine in sufficient concentration causes contraction of 
uterine muscle in the non-pregnant uterus, i.e. after large 
doses. During pregnancy much depends on the state of the 
uterus Large doses (15 to 30 grs.) cause increase in the 
intermittent uterine contractions, and in the presence of 
weak membranes, open the os and precipitate labour. Larger 
doses throw the uterus into a state of tonus. In malarial 
fever there is a greater danger from the foetus dying as the 
result of the high temperature caused by the disease. So 
quinine must be given promptly and immediately, and as 
long as the doses are sufficiently small (2 to 5 grs. every few 
hours), and not more than 30 grs are given during the course 
of twenty-four hours, there is no danger of ecbolic action of 
this alkaloid. 

Absorption and elimination.— -Quinine is absorbed by 
the duodenum and circulates in the blood as quinine base. 
Soluble salts are absorbed more quickly, but the rate of 
absorption varies in different people. Given in solution it 
appears in the urine very quickly. Quinine however does 
not circulate in the blood for a long time in any concentra- 
tion; after an intravenous injection about 90 p.c, disappears 
within a minute. Excretion of quinine varies greatly in 
individuals and day by day. It may be detected in the urine 
half an hour after administration, and excretion may go on 
for 48 hours. Probably only about half the quinine adminis- 
tered is excreted by the urine, and according to Eamsden 
some of it is destroyed by the liver and kidneys. Any that 
is stored in the body will probably be found in the supra- 
renal bodies and the spleen, which organs are incapable of 
destroying it. Administered per rectum absorption is poor, 
irregular and unreliable, and may irritate the mucous mem- 
brane. 

Toleration.— Some persons are very susceptible to the 
action of this drug. When a small dose produces headache 
and ringing in the ears, it is due to idiosyncrasy. The writer 
had seen a woman who became collapsed after taking 5 grs, 
of quinine sulphate. 

The role of quinine in the production of black water has 
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not yet been definitely settled. A case of death following 
the administration of fifteen grains of quinine has recently 
been reported, the symptoms leading to this result being 
profuse internal and external haemorrhage. A case recently 
occurred when intense urticaria followed the administration 
of the soluble hydrochloride, later of euquinine, but not of 
aristochin under which recovery ensued. 

Therapeutics 

Externally, — Quinine cannot be freely used on account of 
its cost, though it is a powerful antiseptic. A lotion (2 to 4 
grs. in 1 oz. of water) has been found very efficacious in 
diphtheritic conjunctivitis, and as an injection in hay fever, 
otorrhoea, and chronic cystitis. 

Internally. — As an antiseptic it may be used as a gargle 
in stomatitis, diphtheritic ulceration and sore-throat. 

As a stomachic tonic it is very useful in convalescence 
from an acute illness, particularly malarial fever. Its 
efficacy is considerably increased if it is combined with 
mineral acids and other bitters. 

As an antipyretic it is far inferior to phenazone, phena- 
cetin, or sodium salicylate, but there are many who advocate 
its use in typhus, typhoid and puerperal fever, acute rheu- 
matism, insolation and pyaemia. It must be given just before 
the natural defervescence. It is useless in hyperpyrexia. 

As an antipyretic and fehrifuge it is considered a specific 
for malaria and all malarial intermittent and remittent 
affections 

(l) Malaria, — Quinine acts as a specific in malaria, and 
a single dose of 10 grs. or two doses of 10 grs. every two or 
three hours should be given at least two hours before the ex- 
pected paroxysm. It will then be absorbed into the blood 
in sufficient concentration before sporulation takes place, and 
thus will quickly attack the young spores, when they are 
free in the plasma and before they are able to enter the red 
blood corpuscles. It is probable that during this stage these 
asexual parasites are most susceptible to the effect of 
quinine. Whenever convenient this method should be fol- 
lowed. Sometimes, however, it is not possible to give suffi- 
cient quinine before the next paroxysm. In such cases it 
should be started when the temperature begins to fall sc 
that a total quanitity of 20 to 25 grs. in two or three doses 
can be given before the expected paroxysm. In every case 
the physician should be guided by the severity of the case, 
and quinine should be given at once without any reference 
to temperature in all cases of malignant infection or when 
there is danger of waiting for the temperature to fall 

Whenever possible quinine should be given after the 
bowels ha^ been opened, preferably by a dose of calomel and 
a salme. But this should be regarded as a matter of conveni- 
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ence and not of routine and no time should be lost in giving 
quinine once the case is diagnosed as of malaria. After the 
hrst or second dose, the question of giving a purgative may 
be considered. 

To give large doses of quinine indiscriminately in all 
eases of malaria is a grave error. In fact relapses are more 
readily controlled by quinine than are the primary attacks. 
The treatment requires to be stopped after five to seven 
days in acute attacks, and if the patient has a recrudescence, 
then it should be given again for the same period or until the 
symptoms or the parasites disappear It should not be used 
during the period the patient's blood is parasite-free. The 
tendency in the past had been to give too much quinine and 
to prolong the period of treatment unnecessarily. It should 
be noted that relapses are more common with benign tertian 
infection than the malignant one, which if properly treated 
rarely causes relapse Relapses however are more common 
when quinine is not used for sufficient length of time and the 
natural power of resistance of the body has not developed. 
It is therefore necessary that quinine and iron should 
be given to improve the condition of the blood and general 
health*. 

The routine treatment followed by the writer is to give 
10 grs. of quinine with grs. of acid acetylsalicylic in 
cachets as the first dose when the temperature is beginning 
to fall, followed by two more doses every three hours ; the 
second and the third doses contain 7^ grs. of quinine instead 
of 10 grs. If the paroxysm is not checked the treatment is 
repeated the next day but the second dose should contain 10 
grs. of quinine. This usually checks the fever and the same 
procedure is followed for three to four days after the tem- 
perature has become normal. If no more attacks occur the 
use of quinine should be stopped for at least one week as it 
is no use giving this drug during the feyer-free and parasite- 
free period. The writer is satisfied with this treatment and 
rarely had relapses. The success depends upon giving 
enough quinine, i,e, not less than 20 to 30 grs. within four to 
six hours, so that it will be absorbed and circulate in the 
blood in sufficient concentration when the parasites are free 
in the blood and before the appearance of the expected 
paroxysm, so that the parasites will be killed and thus 
prevent another cycle of development. Besides relieving 
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many unpleasant symptoms and acting as a cholagogue and 
antipyretic, aspirin helps the action of quinine. 

Sinton has pointed out that there exists some similarity 
between an attack of malaria and an anaphylactic shock,, 
caused by the absorption of foreign protein from the body of 
the malarial parasite. Alkalies and magnesium sulphate 
given along with quinine treatment relieve the condition. 
He believes that the alkali has a catalytic effect on the 
action of quinine on the plasmodium and helps to lower the 
hydrogen-ion-concentration of the blood. The method of 
treatment is as follows : On the first day 3 grs. of calomel 
and 1 oz. of magnesium sulphate are given ; on the following 
day 60 grs. of sodium bicarbonate and 40 grs. of sodium citrate 
dissolved in 1 oz. of water is given for three doses every twe 
hours ; followed after half an hour by 10 grs of quinine sul- 
phate, 20 grs. of citric acid and 60 grs. of magnesium sulphate 
in 1 oz. of water. By this method 1 to 3 drs. of quinine 
can be given within a week. Sinton claims that this method 
of treatment yields much better results than when quinine 
is given without an alkali. 

The oral administration is the simplest and most prac- 
ticable and should be the method of choice. An agreeable 
method of giving quinine in solution to patients with gastric 
irritation or to fastidius persons is in the form of effervescent 
mixtures.* The intramuscular method is rarely required 
unless there is vomiting and other contra-indications to oral 
use or when oral route is not attended with any success. 
In any ease not more than two injections need be given. 
In fact Fletcher has shown that after intramuscular injection 
quinine is absorbed less rapidly than after oral administra- 
tion ; moreover, it does not maintain an effective concentra- 
tion of quinine in the body for a longer period than when 
it is given orally. The intramuscular injections are given 
indiscriminately, and often in cases where quinine is not 
indicated. This method is painful and may be followed by 
severe necrosis. The danger, however, appears to have been 
exaggerated. The intravenous route should be used only in 
pernicious cases and when immediate action is essential, a& 
for instance in cerebral malaria. The dihvdrochloride in 10 gr 
doses dissolved m 10 to 20 c.c. of physiological saline should 
be used, and the injection made very slowly so that it will reach 
the heart in low concentration ; at least three minutes should 
be spent over the operation. Where the blood-pressure is low 
It IS always wise to add 2 to 3 drops of 1 in 1000 adrenaline 


One 


Quinin. hydiochloi. gr 71/2 
Acid. cit. gr 15 

Syr. limon. ms 30 

Aq. chloiof. ad oz 1 
dose of each to he mixed and taken 


n’ 

Sod hicarh gr 20 

Sod cit gi 20 

Aqua ad oz. V 2 

during effervescence 



QUININE 455 

solution to prevent further and possibly a fatal fall in the 
pressure. 

In chronic malarial fever with relapses, anaemia and 
enlarg’ed spleen quinine is best given in combination with 
iron and arsenic either in the form of a mixture or in 
pill form * 

(2) Enlargement of the spleen, — With the cure of malaria 
the size of the spleen is reduced, but the efficacy of quinine 
is greatly augmented if it is given with iron f 

(3) Malignant form of malarial fever — Many deaths 
occur from this type of fever from want of courage on the 
part of the physician to administer quinine in sufficiently 
large doses. From the beginning without any reference to 
temperature or local symptoms, with stimulants if neces- 
sary, quinine should be given. Although it is well recog- 
nised that malignant malaria reacts quickly to quinine, it 
has been found that certain strains of this parasite in special 
localities are resistant to it, which can be successfully cured 
by atebrin {see page 462). Cases of malignant tertian 
malaria associated with persistent vomiting or threatened 
coma, should be treated with intravenous quinine, a suitable 
dose being 0.6 grm. (10 gr.) dissolved in 10 to 20 c.c. of 
physiological saline. 

In the so-called malarial cachexias, especially those of 
the licemorrhagtc type, quinine is of questionable value. 
Quinine base has no hcemolyhc achon. If the effect in ^‘black 
water fever^’ is real it must be due either to (i) decomposi- 
tion product of quinine, or (ii) aiding the formation of 
hiemolysin. 

(4) Intermittent or remittent neuralgias of malarial or 
non-malarial origin, often yield to quinine. + 

As regards prevention af infection, there is no evidence 
that the use of quinine is of any effect. But the term ^^pro- 
phylaxis” in relation to malaria is frequently employed to 
mean the prevention of clinical symptoms following infection 
and for this purpose it undoubtedly has its uses. Quinine 
prophylaxis in this sense has proved of great benefit in the 
case of prisoners in jails and when given to troops serving 
in malarious countries, and it has been found that the 
systematic quininisation of school children greatly reduces 
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the spleen rate. In the case of threatened epidemic of 
malaria the prophylactic use of quinine will save many lives 
whilst in any malarious community it will have good effect 
by reducing the number of human carriers of benign tertian 
malaria, though it has no effect on the gametocytes of 
malignant tertian (crescents) It is particularly necessary 
that the quinine should be administered to children, who 
form the principal reservoir of the disease. The most effective 
dose for prophylactic purposes is 10 grs. daily, but it is 
seldom possible to do this and it is more usual to give 10 to 
15 grs. twice weekly. The drug is best given in solution, but 
it is frequently impossible to give it in this way on a large 
scale. If tablets are used, the form of the salt used should 
be the dihydrochloride, these should be fresh and their 
solubility tested before use. 

As an ecbohc it is prescribed in uterine inertia during 
labour, if there is no obstruction. Ten grains followed by a 
similar dose after one or two hours often strengthen weak 
pains. It may be used in small doses in amenorrhcea to stim- 
ulate menstrual flow. 

As a nervine tonic it has been used with great benefit in 
a host of nervous diseases, generally in combination with 
iron and strychnine, as Easton’s syrup. 

Quinine m pregnancy. —Much confusion appears to 
exist regarding the use of quinine in this condition because 
of its ecbolic effect. As has been pointed out, there is more 
danger of abortion in an untreated case of malaria than 
when properly treated with quinine. Quinine should there- 
fore be given irrespective of pregnancy and the patient 
carefully watched. In any case the dose should not be more 
than 5 grs. at a time and this dose will rarely excite uterine 
contraction In patients with a sensitive uterus, or if there 
be any history of previous abortion or miscarriage, it should 
be combined with or followed by either potassium bromide, 
or, according to the urgency of the case, with a preparation 
of opium. In case of doubt use atebrin. 

Other diseases. In combination with urethane quinine 
is largely used in the injection treatment of varicose veins 
The method is to insert the needle of the syringe into the 
lowest segment of the vein after the part has been cleaned, 
and to inject slowly after a little blood being allowed to flow 
into the needle. Keep the needle for 30 seconds, then with- 
draw and seal the puncture with collodion and wool, or strap 
it. The solution used is quinine hydrochloride 4 grm. ure- 
^ane 2 grm., water 30 mil (Injectio Quininse et Crethani, 
E.E.O.j. The initial dose is ^ c.c. increased to 2 to 3 c c. 
Pregnancy, acute phlebitis, deep thrombosis, skin diseases, 
diseases of the heart with failing compensation and renal 
disease are contra-indications. It should not be given during- 
menstruation. ^ 
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Untoward effects. — Quinine sometimes gives rise to 
certain unpleasant symptoms, viz. ringing in the ears with 
impaired hearing and vertigo ; irritation of the bladder with 
frequent urination, common in old persons ; haemoglobinuria; 
contraction of the uterus and abortion in pregnant women ; 
vomiting; itching, sometimes erythematous, papular or 
urticarial rash (these often appear after small doses and are 
due to idiosyncrasy) ; rarely profound collapse. 

Caution. — Quinine should be avoided, or given very 
cautiously, in acute or subacute diseases of the middle ear, 
gastro-enteritis, extreme anaemia, active cerebral congestion, 
skin eruptions, such as erythema, urticaria, etc., black water 
fever, and to persons particularly susceptible to its influence. 

Prescribing hints.— The routine method of giving 
quinine is by the mouth and preferably in solution. Plain 
tablets are absorbed easily unless they are made with a 
menstruum which may interfere with their solubility in the 
stomach. Mineral acids (1 m. to each grain) and solution of 
ferric chloride dissolve the sulphate, but unless an excess of 
acid is used, it will leave a persistently bitter after-taste. To 
avoid this it may well be given in an effervescing form dis- 
solved in citric acid (see page 454), or simply suspended in 
water. To diminish cinchonism the sulphate may be dissolved 
by the aid of dilute hydrobromic acid in the proportion of 
2 ms. of the acid for each grain of quinine Too large doses 
of hydrobromic acid, however, are apt to cause diarrhoea The 
after-taste of quinine is soon removed or not perceived at all if 
the patient swallows a little water after taking the drug, and 
chews a few bits of betel-nut, myrobalan {haritahi)^ unripe 
guava, or any other substance containing tannin. For 
children relatively large doses are required, and they tolerate 
quinine better. Quinine ethylcarbonate and aristochin being 
tasteless should be preferred. 

Quinine is incompatible with the usual alkaloidal precip- 
itants The sulphate is sparingly soluble in water and re- 
quires a dilute mineral acid for its solution. With vegetable 
astringents it forms an insoluble tannate of quinine. When 
diluted with water the ammoniated solution forms a pre- 
cipitate. Precipitate also tends to form with a solution of 
arsenate, arsenite, phosphate, citrate, tartrate, benzoate, or 
salicylate, as the resulting compounds are very sparingly 
soluble in water. With salicylate of soda, quinine forms an 
ugly looking mass (salicylate of quinine) which requires an 
addition of some mucilage. 

If there is much gastric irritability, intramuscular injec- 
tion may be given first, followed by the bi-salt by mouth. 
The intravenous injection should be resorted to only in cases 
of extreme urgency. It should be the method of choice in 
cerebral malaria. The antiperiodic virtue of quinine is 
greatly enhanced if combined with aspirin, because of the 
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secretion of bile wbicb has a great solvent action on quinine* 
In many obstinate malarial fevers, Warburg’s tincture may 
be employed with great benefit, but it should be used with 
caution, as it causes copious perspiration, fall of temperature 
and weakness and slowing of the heart. Totaquina may be 
administered in the form of powder, cachet, pill or in solu- 
tion with an acid.* As it contains all the cinchona alkaloids 
it is of great value in benign tertian infection, where it acts 
better than quinine, but owing to the presence of cinchonine 
and cinchonidine it is more liable to produce gastric irrita- 
tion and headache. 

The strictest asepsis must be maintained when giving a 
hypodermic injection of quinine. Several cases are on record 
where tetanus followed from want of proper knowledge, 
viz . — 

(1) Using distilled water as sterile water ; 

(2) not perceiving that altitude lowers boiling point of 
water ; and 

(3) that quinine itself in the powder form may contain 
these spores. Boiling should not be used, as quinine is 
altered to quinotoxine in an acid solution. Hence sterilisa- 
tion under filtration is the proper method. 

UINI INA SUDP AS 

(Quinidin. Sulph.) 

Quinidine Sulphate 

Source.^The sulphate of an alkaloid, quinidine, obtained from the- 
bark of various species of Cinchona. 

Characters —Colourless, needle-like crystals ; taste, very bitter. 
Darkens on exposure to light. Soluble in 90 parts of water and in 
lO parts of alcohol (90 p.c.). An aqueous solution is neutral, or 
weakly alkaline to litmus. 

B.P. Bose.— 3 to 10 grs. or 0 2 to 0.6 grm. 


Phabmacolocy and Therapeutics 

Internally . — Quinidine is also used in malaria specially 
in the treatment of benign tertian infection. 

Heart.— It is largely used in the treatment of auricular 
fibrillation, specially when there is no cardiac enlargement 
or valvular disease In about 50 p.c. of cases it restores 
the normal rhythm of the heart, but the best results are 
obtained in cases of recent origin and where the symptoms 
increase with the onset of fibrillation. It is sometimes useful 
in auricular flutter, the normal rhythm being restored! 

Totaquin. gis Wa 

Acid, cit gis. 10 

Syr. limon. ms 60 

Aq. cmoiof. adoz. 1 
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mthout the intermediate stage of fibrillation. In a majority 
of cases relapse takes place which requires further use of the 
drug, but this produces no farther beneficial effect. It acta 
by depressing the cardiac muscle which is more marked in 
the auricle than in the ventricle so that by reducing the 
conductivity it lengthens the refractory period by 50 p.c. 
or more and stops the circus movement. It also reduces 
the frequency of auricular contraction by reducing the 
excitability of the auricular muscle and thus stops extra- 
systole, and inducing normal rhythm benefits tachycardia. Its 
action differs from digitalis where the effect is due to produc- 



Fig. 24.— Record of the movements of Isolated Heart of a Rabbit 
perfused with Locke’s solution. 

At aiTOw a small dose of Quinidine was added to the perfused fluid. Note- 
the depressant effect of quinidine on the heart. The contractions become 
weak and subsequently irregular. 

tion of partial block in the auriculo-ventricular bundle thus 
protecting the ventricles from the innumerable impulses from 
the auricle. 

It is rapidly eliminated, the maximum effect being attained 
in two hours which disappears after twenty-four hours. 

The administration of quinidine is not entirely devoid of 
danger and sudden death during treatment has been recorded, 
and is possibjy due to failure of the ventricular muscle. It 
frequently causes distressing symptoms, such as headache, 
nausea, vomiting, diarrhoea, abdominal pain, giddiness, faint- 
ness, buzzing in the ears, general distress, a sense of ap- 
prehension, palpitation, pnecordial pain, excessive ventri- 
cular rate, orthopnoea, sweating, toxic erythema and urti- 
caria. There may be marked idiosyncrasy when it becomes 
impossible to push the drug, although it is rather rare when 
the sensitiveness is so marked as to make treatment impos- 
sible. Slight degree of sensitiveness should not prevent a 
reasonable trial. 


460 PHAEMACOLOGY AND THEEAPEUTIOS 


AccordiDg to Hay cases unsuitable for quinidine are : — 

1. Badly damaged hearts with old-standing valvular 
disease, and more particularly when there is failure of com- 
pensatioii with venous engorgement; here digitalis is the 
best drug to use. 

2. In patients who suffered severely from angina pec- 
toris, the onset of fibrillation is followed by the cessation of 
the anginal pain, and it is a question whether one should 
attempt to restore the normal rhythm 

3. Where there is idiosyncrasy for the drug 

4 Infective endocarditis. 

5. Cases with a history of embolism 

Oases suitable for quinidine : — 

1 When the fibrillation is of recent origin, and when 
there is not much dilatation of the heart and no valvular 
disease. 

2. Where the fibrillation is due to, or associated with, an 
acute infection. 

3. WTien the onset of distress definitely dates from the 
inception of fibrillation, and it is clear that the abnormal 
rhythm is the disabling factor. 

4. When the fibrillation is associated with exophthalmic 
goitre, specially where partial thyroidectomy has been per- 
formed and the fibrillation persists. 

Prescribing hints — It is usually given in powders, 
cachets or in capsules in 6 gr. doses three times a day. But 
it is better to determine the patient’s idiosyncrasy to the 
drug by giving an initial dose of 3 grs The treatment should 
be continued for ten days and if the normal rhythm is not 
restored during the period, the chances are that quinidine 
will not prove successful. With each dose the pulse should 
be taken, and the use of the drug should be discontinued 
at least temporarQy if the pulse is found to be regular. The 
total daily dose should not exceed 45 grs. Hay recommends 
that the daily dose should be given in ten equal doses, every 
two hours, as its action soon passes off. 

ET YE Y CEP EIYAE Y C EG I E 

Optochin Hydrochloride. (Not official) 

An artificial alkaloid closely related to quinine. A whitisli amoiphous 
powdei with a hitter taste. Cupreine, is an alkaloid obtained fiom JReinijiu 
< Gupi ea Bark) 

Dose —1 to 4 grs oi 0*06 to 0.25 grm 

Uses.— Its actions are similar to quinine, but it has a specific 
pactericidal action on pnemnococcas. In dilutions of 1 in 100,000 
it prevents, and in 1 in 400,000 in serum it kills, the growth of these 
organisms It has been successfully used in experimental pneumonia 
ot mice, but has not proved a success in man owing to its untoward 
effect on the eye even when used in therapeutic doses. Effective 
doses are unsafe. It is however largely used in ophthalmic practice 
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either in the form of lotion (1 to 2 p.c.), or as ointment, in corneal ulcers 
{ulcus cornece serpens), gonorrhoeal conjunctivitis, scrofnlar ophthalmia 
and keratitis. 

PI.ASM QCINE 

CigHagONg ( Not official) 

Syn — Plasmocliin 

Source and characters —A synthetic piepaiation of quinoline i mg It is 
n-dietJiylamino isopenti/l-8-a7mno-6-methox'yl cliioiolm A tasteless biilliant 
yellow gianulai powdei Soluble in alcohol and watei up to 0 03 pe- 
at 20“C. 

Dose — Vs gr orO.Olgim in tablets 



Action and Uses 

This synthetic product has been introduced recently as ^ 
remedy for malaria, and has been found effective in benign 
tertian and quartan malaria, destroying all forms of P. mvax 
and P. malarice, in doses of 0 06 grm. (1 gr.) to 0.1 grm. (1| gr.) 
daily. The therapeutic effects of curing primary attacks of 
these two types of malaria are about equal to that of quinine, 
but for curing malignant tertian fever its effect is not so 
good. Moreover, when used in the above mentioned doses 
the toxic symptoms often appear. Although it has no effect 
on the asexual (fever-producing) stages of the malignant 
tertian parasite, and the parasites multiply unchecked, it 
possesses the power of destroying the gametocytes of P. 
falciparum in the peripheral blood. This action makes this 
remedy of great value as a prophylactic, as it prevents the 
development of the crescents in the mosquito host; and for 
this purpose very small doses (0 02 grm or ^ gr.) twice a 
week are given. 

For routine treatment of acute attacks the dose should 
not exceed 0.03 grm. (J gr.) daily and it has been a common 
practice to use it in combination with quinine or atebrin. But 
in these small doses it has little or no curative effect on the 
asexual (fever-producing) stages of the parasite, and its use 
cannot be justified in the acute stage of a primary attack. It 
was however thought that small doses given daily in the acute 
stage might prevent the development of the sexual forms of 
the parasite, which appear as a rule on the seventh day of 
the primary attack. But the onset of crescents in the peri- 
pheral blood is not prevented or retarded even by larger 
doses. Its use should therefore be deferred until the acute 
stage of the disease has been overcome by either quinine 
or atebrin. When given simultaneously with atebrin it may 
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produce gastro-intestinal and other nervous symptoms. 
Even doses of 0'02 grm. gr ) daily if prolonged for ten or 
more days may cause toxic symptoms Quinine and plas- 
mochin are less toxic and are useful in preventing relapses. 

A mass treatment with small doses of plasmochin has 
been employed in many places as an antimalarial measure^ 
hut the success depends upon the extent to which the group 
is under control, and Schulemann has expressed the opinion 
that anti-mosquito measures will be necessary, for though 
the drug will render the gametocyte carrier incapable of 
infecting mosquitoes, it will be almost impossible to treat 
•every carrier in a particular place. Combined with anti- 
larval measures it has given remarkable results in many 
tea states in Southern India, but this treatment alone will 
be hopeless in an uncontrolled civil population. 

Toxic action.— The symptoms may arise with stai tling suddenness, 
but as a rule they are less abrupt. Epigastric pain, nausea, cyanosis, 
fatigue, profuse perspiration, and cardiac troubles accompanied by 
attacks of veitigo and fainting are often seen. If it is continued, 
-cyanosis spreads, the temperature rises, and an attack resembling 
black-water fever develops accompanied by destruction of red-blood 
cells, haemolytic jaundice and black urine containing methaemoglobin. 
Even in this stage recovery takes place if the drug is stopped and 
the patient properly treated with injections ot glucose and adre- 
naline. As a rule the symptoms of poisoning appear in those whose 
liver is already damaged, but some patients are specially susceptible 
to it. 


ATE m 


{Not Official) 


CH" 


NH 




/V\A 


l+2Ha 
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Syn —Elion 

It IS a dihydrocliloiide of 
an alkylamino-acndine deriva- 
tive In yellow powder with a 
hitter taste Soluble in watei 
forming like quinine fluores- 
cence under ultra-violet ra- 
diation 

Dose— 0.1 gim (IV 2 grs ) or 
one tablet, thiee times a day 
for five days. 


ACTION AND Uses 

Atebrin is absorbed rapidly and is detected in the urine 
within 15 to 30 minutes after a single dose of 0.3 grm. Its 
greatest concentration occurs in the urine during the first 24 
Eours. It is an exceptionally powerful drug and destroys 
the asexual forms of all the types of malaria parasites. The 
crescents of the malignant tertian are however not affected 
at all. Its effect on human malaria resembles that of quin- 
ine, t.e. it destroys all froms of benign tertian and quartan 
parasites. Therefore in the treatment of these two varieties 
of malaria, the choice between them must he decided on 
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other considerations than those of immediate therapeutic 
efficacy for the clinical cure of a primary attack. Some cases 
of quartan are resistant to quinine while others are to 
atebrin. Therefore when one drug fails, the other should be 
tried. For treating primary attacks of malignant malaria 
the Malaria Commission of the League of Nations are of 
opinion that atebrin is much more effective than quinine, 
but it has no value on the crescents. Although neither of 
these complies with the requirements of a therapia magna 
stenlisanQ, the Malaria Commission believe that it is not 
wise for general routine use that one of them should be pre- 
ferred to other. In cases with severe vomiting or other 
complications which prevent oral administration, atebrin can 
be given intravenously or intramuscularly. But the best plan 
is to give one or two intravenous injections of quinine, 
followed by oral use of atebrin. 

The usual method of treatment is to give three tablets 
daily for five days with a saline purgative in the morning. 
Sometimes it is given with 0.01 grm. gr.) of plasmochm m 
subtertian malaria to destroy the crescents, but as mentioned 
before this should be done after the primary attack has been 
checked, and the two remedies should not be given together. 

A valuable property of the drug is to prevent relapses, 
and it is largely used in chronic relapsing cases. It is a 
drug of choice when there is idiosyncrasy to quinine and in 
cases of pregnancy. Although recommended in black-water 
fever it should be used with caution in view of several re- 
corded cases af methsemoglobinuria. 

It is excreted slowly and has been found in the urine 
even eight or nine days after the expiry of the seven- day 
course. A portion is accumulated in the cells of the liver 
and spleen. Its presence in the urine is detected by adding 
sulphuric acid and heating, when a characteristic yellow 
colour forms, best seen by looking down the test tube. 

Atebrin Musonate is used for intramiisoular or intravenous injec- 
tion, and is supplied in dry ampoules containing the water-soluble 
salt— Atebrin dimethane sulphonate— which corresponds to 0.1 to 0 3 
grm. of Atebrin hydrochloride To be dissolved in 3 or 9 to 10 mils of 
sterile water before injection. For intravenous injection the single 
dose of 0.1 grm. should not be exceeded 

Toxic action —Toxicity though low is common when the dose is 
large Gastro-intestinal symptoms, e.g. vomiting with excessive per- 
spiration and severe pain in the abdomen are commonly observed. 
Yellow staining of the skin with enlarged and tender liver was 
observed by the writer The yellow colouration is associated with 
defective functioning of the liver and kidneys. Methsemoglobinuria 
has also been reported. Fatty degeneration of the liver and kidneys 
in dogs and oats was recorded by DeMello. A few cases with mental 
symptoms, ms. delirium, hallucination, have been recorded. 
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SxNOPTic Representation of The Action of Quinine, Atebrin 

AND PLASMOQUINE IN DIFFERENT TXPES OP MaLARIA 
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Class B • Antisyphilitics 

HYDItAROY UM 

Mercury. (Hydrarg ) 

Syn.—Qaicks liver. 

Source, — A liquid metal obtained from native mercuric sulphide. 

Characters — A shinin^, silvery-w-hite, heavy liquid, divisible into 
globules. Extiemely mobile. Soluble in nitric acid, and in boiling 
sulphuric acid. 

B.P. Dose— i to 3 grs. or 0,03 to 0 2 grm Intramuscularly — J to 
1 gr. or 0 03 to 0 06 grm. 

Official Preparations 

1. Injectio Hydrargyri. Syn —Mercurial Cream . — 1 gr. of Hg. in 10 
ms B P. Dose.- 5 to 10 ms or 0*3 to 0 6 mil (intramuscular). 

2. Hydrargyrum cum Greta. Syn —Grey Powder.— p.c. mercury. 
A greyish-blue powder. B.P. Dose —1 to 5 grs or 0’06 to 0 3 grm. 

3. Pilula Hydrargyri Syn.— Blue Pill] Mercury Pill — 33 p.c. 

mercury B P Dose.— 4 to 8 grs. oi 0 25 to 0 5 grm. 

4 Unguentum Hydrargyri Syn — Blue Ointment.— p c. mercury. 

5 Unguentum Hydrargyri Compositum. Syn.—ScotPs Ointment 
or Dressing ; Compound Mercury Ointment. — Contains 12 p.c. mercury. 

6. Unguentum Hydrargyri Nitratis Forte, Syn —Ung. Hydrargyri 
NitratiS] Citrine Ointment —Contains 6 7 p c. mercury. 

7. Unguentum Hydrargyri Nitratis Dilutum. Syn.— Diluted Mer- 
rnric Nitrate Ointment. — 20 p.c of the strong ointment ot mercuric 
nitrate. 

Non-official Preparations 

1 Injectio Hydrargyri Fortis, BPC Syn— Oleum Cineiuniy Giey Oil — 
Meicuiy 40, wool fat 26, liquid paiaffln 70 Dose— 1 to 2 ms oi 0 06 to 012 mil 
intramusculaily eveiy eight days 

2 Massa Hydrargyri, USP Syoi — Bhce Mass, Bine Pill — Meicuiy 33, 
oleate of meicuiy 1, glycyiihiza powdei ]0, althea powdei 15, glyceim 9, honey 
32 Foi 100 pills. Contains 32 to 34 p c of meicuiy Dose — 3 gis oi 0 2 gim 

3 Pilulse Co Ichici et Hydrargyri Co Syn ache’s Gout Fill —D iy extiact 
of colchicum, 0 39, meicniy pill, 104, compound extiact of colocynth, 104, 
extract of ihubaib, 104, all m gims foil2pills, sju'up of liquid glucose, qs 
Dose —1 to 2 pills 

4 Filulse Digitalis Composite©, B.P C. Syn -Guy’s Pill, Ntemeyei s Fill — 
Powdeied digitalis, squill m powdei and meicuiy pill, each 1 gi. and syrup 
ot liquid glucose, q s Dose —1 to 2 pills 

5 Pilule© Hydrargyri cum Greta et Opii, B.P C Syn. — Pliitchinson’s Fill 
Giey powdei, 12 gi , Dovei’s powdei, 12 gi , compound powdei of acacia, 1 gi , 
syrup of liquid glucose, q s foi 12 pills Dose —1 pill 

Y AROYRI lO I Y Y Y 

(Hydrarg. lod. Eubr ) 

Eed Mercuric Iodide. HgH 

Syn, — Biniodide of Mercury ; Mercuric Iodide 

Source and characters. — A scarlet-red jiowder, obtained by the 
interaction of aqueous solutions of mercuric chloride and potassium 
iodide. Solubility. -Almost insoluble in water, but freely in solution 
of potassium iodide. 

B.P. Dose to tV 9^* 0*002 to 0 004 grm. 

Official Preparation 

1. Liquor Arseni et Hydrargyri lodidi. Syn. — Donovan^ s Solu- 
tion. —Contains 1 pc. of each salt ; or | gr. of each salt in 15 ms- 
JB.P. Dose.— 5 to 15 ms. or 0*3 to 1 mil. 

30 
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Nok-official Preparations 

1 Hydrargyri lodidiim Flavum, us P — Meimirous Iodide —K biiglit 

yellow, amoi-plious powdei, contains not less than 99 p c of pui e Hgl Becomes 
greenish on exposuie to light Insoluble in watei, alcohol and ethei Dose — 
1/6 gi 01 0 01 gim 

2 Hydrargyri lodidum Vinde Sijn—Gieen Iodide of Mei cui ij , Po otoiodide 
of IHei cuTy — In gieenish yellow, odomless and. tasteless powoei. Insoluble 
in alcohol, ethei and water Dose —Vs to 1 gr. oi 0 01 to 0 06 gim 

a Unguentum Hydrargyri lodidi Ruhri, BP 1914 -Meicuiic iodide 4 p c. 
in benzoinated lard 

Y A GY r OliEATlJM 

(Hydrarg. Oleat ) 

Oleated Mercury 

Source and characters.— A light yellowish unctuous substance 
obtained by triturating yellow mercuric oxide 20 gms , liquid paraffin 
5 gms. and oleic acid 75 gms. Heat to 50° C. Contains equivalent of 
20 p.o. of mercuric oxide. 

Official Preparation 

1. Unguentum Hydrargyri Oleati —25 p.c. 

Y A GY I OXI YM FJL.AVYM 

(Hydrarg. Oxid. Flav.) 

Yellow Mercuric Oxide. HgO 

Source and characters —An orange-yellow, amorphous powder;; 
obtained by the interaction ot aqueous solution of mercuric chloride 
and sodium hydroxide Insoluble in water. Contains not less than 
99.3 p.c. of pure mercuric oxide. 

Enters into.— Hydrargyrum oleatum, ung. hydrargyi oleati. 

Official Preparations 

1. Oculentum Hydrargyri Oxidi. — 1 p c. yellow mei curio oxide. 

2 Oculentum Atropinae cum Hydrargyri Oxido. — Atropine 0.125 
p.c. ; yellow mercuric oxide 1 p c. 

Y A GY I FE € Y RI Y 

(Hydrarg. Perchlor ) 

Mercuric Chloride. HgC ]2 

Syn.— Corrosive Sublimate ; Perchloride of Mercury. 

Source —Obtained by the direct combination of mercury and chlo- 
rine. Contains not less than 99.5 p.c. of HgCla* 

Characters —Heavy, colourless or white,- rhombic crystalline mas- 
ses, or a white crystalline powder. When heated, it fuses to a coloui- 
less liquid, which on further heat volatilises as a dense white cloud. 
Soluble in 18 paits of water, in 4 parts of alcohol (90 pc.), in ether,, 
and in glycerin. 

Incompatibles.— Alkalies and their carbonates, potassium iodide, 
lime water, tartar emetic, silver nitrate, albumen, lead acetate, soaps,, 
and vegetable astringents. 

B.P. Bose.— tV or 0.002 to 0.004 grm. 

Official Preparation 

1. Liquor Hydrargyri Perchloridi.— gr. in 60 ms. or 0.1 per cent. 
B P. Dose.— 30 to 60 ms. or 2 to 4 mils. 
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Y KAROY I SY CBLLO IDYH 

(Hydrarg. Subchlor.) 

Mercurous Chloride. HgOl 

Syn.— Calomel ; Hydrargyri Chloridum Mite, U S P.; Subchloride 
ot Mercury 

Source.— A salt obtained as a sublimate when a mixture of mercu- 
rous sulphate and sodium chloride is heated. 

Characters.— A dull white, heavy, nearly, tasteless powder. Solu- 
Ulitij. —Insolable in water, alcohol (90p.c.), or ether. Volatilises when 
heated. 

B.P. Dose.— } to 3 grs. or 0 03 to 0.2 grm. j to 1 gr. or 0.03 to 0 06- 
grm. by intramuscular injection. 

Official Preparations 

1. Lotio Hydrargyri Nigra. Syn,— Black I^as/L— 0.7 p.c. mer- 
curous chloride 

2. Injectio Hydrargyri Subchloridi. Syn,— Calomel Injection.— 
Contains 1 gr. calomel in 20 ms. B.P. Dose.— 10 to 20 ms. or 0.6 to 
1.2 mils, by intiamuscular injection. 

3. Unguentum Hydrargyri Subchloridi. Syn. — Calomel Ointment . — 
20 p 0. calomel. 


Non-official Preparations 

1 Pilula Hydrargyri Subchloridi Co B.P.C Syn—PIumme7^s Fill.— Calomel 
12 gis, sulphuiated antimony 12 grs, guaiacum lesin 24 gis , gum acacia and 
tiagacanth, each gi , syiup of glucose, q s. foi 12 pills Dose —1 to 2 pills. 

2. Unguentum Hydrargyri Subchloridi Compositum, B P.C St/n —Calomel 
C^eam, Fioyhylactic Ointme^it — Meicuious chloiide, 1 oz , meicuiic oxy cyanide, 
P/4 gr , wool fat, 1 oz 175 gis , yellow soft paiafiin, 1 oz , liquid paiaffin, 262V2 gis 

YDRAROY Y A ONIATY 

(Hydrarg. Ammon.) 

Ammoniated Mercury. NH2Hg01 

Syn —White Precipitate. 

Source. —Obtained by the interaction of ammonia and perchlorido 
of mercury. A white, odourless powder. Insoluble in water, alcohol 
(90 p.c.), and ether. 

Official Preparation 

1. Unguentum Hydrargyri Ammoniati. Syn.— White Precipitate 
Ointment. — 5 p c. ammoniated mercury. 

HY RARGY I OXYCYAYI Y 

(Hydrarg. Oxycyanid.) 

Mercuric Oxycyanide 

Source.— Prepared by the interaction of mercuric oxide and excess 
of mercuric cyanide in the presence of water. Contains not less than 
20 p.c. and not more than 22 p.c. of HgO, and not less than 77 p.c. and 
not more than 79 p.c. Hg (ON) 2 . 

Characters. — A white crystalline powder. Almost completely 
soluble in 18 parts of water, solution alkaline to litmus. 

B.P Dose.— t\ to i gr. or 0.005 to 0.01 grm (intramuscular) , I gr. 
or 0.01 grm. (intravenous). 
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MersalyL (MersaL) 


Syn.— “ Salyrgan.” 

Source —Is the sodium salt ofsalicyl-(7-liydroxymercuri-j8-inethoxy- 
propyi)-amide-0-acetic acid. Prepared by the action ot mercuric 
acetate and methyl alcohol on salicylallylanude-O-acetic acid, and 
subsequent conversion to the sodium salt. Contains 2.5 to 2,8 p.c. of 
N, and 38.5 to 40.5 p.c. of Hg. 

Characters.— 'A white powder; odourless; taste, bitter. Deliques- 
cent. Soluble in about 1 part of water, and in about 3 parts of 
alcohol (95 p.c.) 


Official Preparation 

1. Injectio Mersalyli.— Contains about 3 grs. of mersalyl, and 
about gr. of theophylline m 30 ms. B.P. Dose.— 8 to 30 ms. or 0.5 
to 2 mils. 


Adbitional Non-official Preparations of Mercury 


1. Hydrargyri Benzoas — A white ciystallme powder Dose—^l^s to Vio gi 
Foi hypodei mic inj ection m solution which should he pi epai ed fi esh Hy di ai g 
Benzoas 1 grm, Sodium Chloiide 075 gim , Watei 100 gim. JDose—1 to 2 mil 
using to 5 mil. 

2. Hydrargyri Succinimidum, U S P.— A soluble pieparation used foi hypo- 
dermic injection Dose- '^14 gi Solution genei ally used is Succinimide ^4 gi , 
Cocaine Nitiate Vs gi , Aqua 12 ms Dose,-G to 12 ms. foi an injection 

3 Hydrargyri Salicylas, U.SP— A white powdei slightly soluble in watei 
Powerful antiseptic and antisyphilitic. Foi si/philitio so7es, as ointment oi 
dusting powdei. Dose, U*S P—1 gi or 0 06 gim twice a week as injection. 

4. Hydrargyri Tannas -A gieen tasteless powdei decomposed by weak al- 
kalies setting free globules of meicuiy Rapidly absoi bed fiom the intestine 
without the disagieeble symptoms of mercuiials, and pioducing best lesults 
in syphilis Dose —1 to 2 gi s. oi 0 06 to 0 12 gim in pill 

5 Novasurol Syn-Me^haplmiy 5,P.— A double salt of sodium meicuri- 
chloiphenyloxyacetate with diethylbaibituric acid Contains 33 9 pc, of Hg. 
Valuable m portal ciiiJiosis, ascites, and caichac oedemas, when it is moie effective 
than digitalis oi puiin denvatives White ciystalline odouiless powder, 
soluble m watei, with slightly alkaline leaction A poweiful dim ehc Contra- 
indicated in acute nephiitis and enteiitis. 

Dose— 2^2 gi. or 0*15 gim inlOp c solution, intiamusculaily or mtiavenous- 
ly, once oi twice a week 


6 Hi/dioxymeicui ip7 op anol amide of oithoacetyloscyhensoic acid — 
Action similai to salyigan when given by intiamusculai injecticn Dmiesis 
begins within two houis of administiation In uephi'itis oedema of caidiac 
and renal ongin, and also in plemal effusion Non-toxic Dose —0 8 to 1 5 mil 

7 Metaphen~ 4 -Nitio- 5 -hydioxymeicuii- 0 -cresol. Contains 69 68 p.c 
mercury. Incompatible with acids and alkaloids. Does notpiecipitatepio- 
temsoractoninstiuments. Used for sterilisation of skin, instiuments and 
hands. Moie potent than corrosive sublimate. Usual sti ength is 1 in 5000 

8. Mercurochrome “ 220 ” Syn-Dzhromo-Jiydroxy mercury-fluorescein,-ln 
iriidescent green scales Soluble in water Contains 26 to 28 p c of meicury 
A non-untating antiseptic, largely used in gemto-ui'inary pi actice in 1 to 2.5 p.c 
solution Said to be valuable in lefiactory cases of cystitis, pyehtis, etc Used 
intiavenously acts as B>poioerful urinaiy antiseptic during excietion. A Vs to 1 
p c solution as injection in gonoirhoea A 2 p c solution of acetone-alcohol- 
water mixtui'e has been advocated foi stenlisation of the skin before opeia- 
tion Use has heen suggested m B coh infection, 1 p c. solution in conjmtchmtis, 
ophtmmia neonate, -urn a,nahlephauhs As an inteiual antisepti6 it has been 
used in pueiperal sepsis, meningitis and sepUomniia but the lesults have been 
disappointing, the dose being 15 to 20 c.c. of l p o. solution m fieshly distilled 
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watei Dose— Inf ravenotishj, 0 003 to 0 005 grm pei kilo of body weight in 0 5 
p c solution 


Pharmacology 

Externally — Metallic mercury and its salts are absorbed 
by the unbroken skin and may be administered either as 
an inunction or by fumigation. They enter easily through the 
hair and sebaceous follicles as an oxide or a chloride in 
combination with the fatty acids of the sebaceous glands. 
On the denuded or mucous surfaces they produce the fol- 
lowing definite actions : — (1) All mercurials are antiseptics 
and disinfectants, more specially the corrosive sublimate 
which is one of the most effective of all mercurials, since 
it dissociates easily and gives the maximum concentration 
of mercuric ions which produce the antiseptic effect. The 
chloride being soluble in lipoids penetrates into bacteria 
more easily and is a stronger antiseptic than the sulphate, 
nitrate and acetate of mercury. In dilutions of 1 in 500,000 
the chloride prevents the growth of, and in 1 in 25,000 
kills, ordinary bacilli. The ammoniate, nitrate, oleate and 
oxide destroy animal parasites, and are valuable parasiti- 
cides. (2) Weak solutions of corrosive sublimate (4 to 4 gr. 
in 1 oz ), mercurous and many mercuric ointments are anti- 
phlogistic, astringent, stimulant and resolvent. (3) Stronger 
solutions, as the acid nitrate and the perchloride, cause in- 
flammation and the concentrated ones sloughing. 

The usefulness of mercurial salts as germicides is limited. 
They are precipitated by proteins, they are irritants and have 
an injurious effect on tissue, and are poisonous when ab- 
sorbed. It is customary to add some sodium or ammonium 
chloride to prevent precipitation and to reduce their irritant 
effect. These form double salts which are less dissociated 
and therefore less active. Hydrochloric acid and tartaric 
acid are also used for the same object. 

The bactericidal power of mercurials depends upon the 
concentration used, and whereas they act rapidly in high 
concentrations, they require longer time in dilute solutions 
Thus while corrosive sublimate kills typhoid bacillus with a 
dilution of 1 in 100,000 in 24 hours, it takes 22 minutes with 
1 in 20,000, and minutes with 1 in 1000. Its action is 
probably due to adsorption, consequently sufficient time 
must be allowed to enable the drug to penetrate into the 
bacteria before they are killed. 

Mercury arrests movements of the white blood-corpuscles 
and prevents suppuration. The ointments reduce swellings 
and promote absorption of subcutaneous effusions. 

Internally Gastr o-intestinal tract. —Mercurial salts 
affect the mouth, gums and salivary glands, causing saliva- 
tion and stomatitis This is not the result of direct local 
action but takes place during the process of excretion by 
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the salivary glaads, for it occurs whether ^ mercury is given 
hy the mouth, subcutaneously or as inunction, and since the 
saliva contains the metal, it has a metallic taste. The saliva- 
tion is due to parasympathetic stimulation (Meyer and Got- 
tleib), and is an important and earliest symptom of excessive 
therapeutic use and of chronic poisoning 

Most of the preparations of mercury pass through the 
stomach unchanged and rarely cause any symptoms of irrita- 
tion like nausea or vomiting, although taken in large doses, 
as in cases of acute poisoning, there is inflammation, con- 
gestion, haemorrhage and necrosis. In the intestine they 
form some compound with albumin. But only a small portion 
of calomel enters into this combination, as quite a large por- 
tion of it can be recovered from the stool in an inorganic 
form. In the duodenum and upper part of the small intes- 
tine, insoluble mercury, such as grey powder, blue pill and 
calomel irritate the intestines to increased peristalsis be- 
ginning in the duodenum and extending through the whole 
length of the gut and diminish the absorption of fluid. As a 
result of this action the contents are hurried down so rapidly 
that the bile is not reabsorbed as happens normally, con- 
sequently the stools are dark green (calomel motions) X-ray 
examinations have shown that generally both the small and 
large intestines are stimulated. Mercurials are therefore 
purgatives. But the soluble preparations, or those salts 
which become soluble in the stomach, are too irritant to the 
stomach to be used as such The stools are usually soft and 
there is no pain or straining. The purgative action is greatly 
helped by salines given a few hours later. If the dose is 
insufficient, or if it fails to produce purgation, or sometimes 
from idiosyncrasy, mercury may be absorbed producing con- 
stitutional symptoms, but is afterwards re-excreted into the 
bowels as sulphide 

Mercurials are often credited with some disinfectant ac- 
tion in the intestine. They limit decomposition of food, and 
retard putrefactive changes in the duodenum and intestine, 
and check flatulence. The disinfectant action, if any, is very 
slight and possibly is the result of the purgative action 
which removes the decomposing fsecal mass Large doses 
may favour bacterial growth by diminishing the intestinal 
resistance. They have little effect on unorganised ferments 
of digestion. 

Liver. — Mercurials do not increase the amount of bile 
formed in the liver, although some bile appears in the stool. 
They aid excretion of bile already formed and are indirect 
cholagogues The green calomel stools have been ascribed 
to the antiseptic properties of mercury checking the growth 
of bacteria in the gut, and so preventing the normal con- 
version of bile pigments into stercobilin. Since the green 
colour occurs in the absence of bile, some attribute it to the 
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presence of sulpliide. After a brisk mercurial purgative 
there is improvement of portal circulation and the condition 
of the liver improves. 

Blood and circulation —Mercury has very little direct 
effect on the heart and vessels, and the changes observed in 
the pulse in acute poisoning are really due to shock. In 
chronic poisoning they are the result of cachexia and 
malnutrition. Continued long in small doses, mercury not 
only increases the number of red cells, but increases their 
hfemoglobin In this sense it may be considered as a tonic. 
In large doses it causes aummia ; but how far these effects 
are due to the improvement or impairment of digestion, or to 
the action on the blood itself, is not known. 

Kidneys — Calomel, or sometimes blue pill, in 3 to 5 gr. 
doses, occasionally acts as a diuretic, specially in the 
presence of dropsy. But mersalyl and novasiirol are more 
efficacious than other mercurial salts These cause profuse 
diuresis even in normal individuals, and act better when a 
mild degree of acidosis is produced by the use of ammonium 
chloride. They act directly on the kidneys and do not 
increase glomerular filtration but act on the tubules and 
diminish reabsorption of fluids Diuresis starts within 6 to 
3 hours. When purging follows the use of mercurials less 
diuretic effect is observed Since mercury is a protoplasmic 
poison and is concentrated in the kidney, large doses pro- 
duce acute nephritis and necrosis of the epithelium of the 
tubules, congestion and acute inflammation of the glomeru- 
lus. These effects are more common with soluble prepara- 
tions than with insoluble salts as they do not accumulate in 
sufficient concentration m the blood to produce them. 
Calomel, or blue pill is often used in combination with 
digitalis and squill in the form of Guy’s pill. (Seepage 267). 

Absorption and elimination.— Mercurials are freely 
absorbed from all surfaces, and after absorption they dis- 
appear rapidly from the blood and are deposited in the dif- 
ferent organs, chiefly the kidneys, the intestinal walls, and the 
liver, probably in the form of albuminate From these depots 
mercury may be mobilised for several months even after the 
stoppage of the drug It begins to be excreted within a few 
hours of its administration, and may last for several days 
after a single dose. It is excreted chiefly by the kidneys, 
and also by the csecum and colon. The oi^ganic compounds 
are eliminated mainly by the kidneys, while the inorganic 
compounds by the feces. The elimination is very slow. 
Therapeutic administration does not as a rule produce an 
excretion of more than 10 mg. of mercury daily by the 
kidneys. Whenever the daily excretion is above this, the 
kidneys suff'er injury. The concentration of mercury in the 
kidneys is higher than in the blood. It is also excreted by 
the saliva, sweat, milk, gastric juice and bile, but a large 
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portion is reabsorbed from the intestine which makes the 
quantity excreted in the fseces variable. It has been traced 
to the fcBtus through the placental circulation. 

Specific action —Mercury is specific in syphilis, specially 
in the primary and secondaiy stages. This is due to its action 
as a parasiticide for Spirochceta (Treponema) pallida, for 
mercury in 1 in 20,000 destroys spirochseta in test tubes. It 
is not possible to estimate the exact amount present in the 
tissues, but probably it acts in very great dilutions, and is a 
valuable chemotherapeutic agent in the treatment of syphilis. 
It has no lethal effect on other protozoal infections like 
malaria or sleeping sickness 

Toleration.— Age, sex, and idiosyncrasy greatly modify 
the action of mercurials. Children as a rule bear mercury 
better than adults, and males better than females Patients 
suffering from granular kidneys, scrofula, scurvy and 
malarial cachexia are specially susceptible to this drug. 
Some are very susceptible to it so that a very small dose 
may cause salivation. Pregnancy is no bar to the adminis- 
tration of mercury. 

Acute toxic action.— This is generally due to accidental or suicidal 
swallowing of tablets or solutions ot perchloride, and has been 
known to follow the retention of strong solution used as uterine or 
vaginal douches If a strong solution is taken there is local corrosion 
of the mouth, cesophagus and stomach with abdominal pain, vomiting, 
purging and the passage of serous or bloody stools ; salivation, 
metallic taste, burning and an ashy discoloration of the month and 
pharynx. Congestion of the stomach and small haemorrhages, 
hyperaemia, redness and swelling of the mucous membrane, develop- 
ing into necrotic surfaces and ulcers along the folds are observed 
chiefly in the caecum and colon, the small intestine almost entirely 
escaping. Mercurial stomatitis develops within 24 hours. The urine 
becomes albuminous and bloody with oasts. Very soon aniuia 
follows with delirium, coma, collapse and death In a recent case 
haematemesis and melaena with anuria were prominent symptoms 
before death. Very little effect is observed on the nervous system 
and intellect remains clear to the end. 

Treatment — White of several eggs should be given immediately 
so as to form a non-corrosive albuminate, followed by immediate 
lavage of the stomach. After this a pint of milk may be introduced 
into- the stomach which may be removed by lavage if vomiting con- 
tinues. If the stomach permits, early feeds of milk alternating with 
potassium bitartrate mixture are useful. Sodium hypophosphito 1 
grin ; water 10 c o. and hydrogen peroxide 5 o c. per 0 1 gm of mercuric 
chloride is more effective (Sollmann). Sodium thiosnlphnte intra- 
venously has proved of no value. Iriagation of the colon morning and 
evening is also advisable This is continued until no mercury is 
found in the urine on two successive days. The use of alkalies gives 
the best protection against development of tubal nephritis. It the 
anuria is not overcome, copious fluid injection may lead to pulmonary 
oedema. 

Chronic toxic action, Hydrargyrismor Mercnrialism.— Tins is now 
rare, but occurs occasionally either as the result of accident or mal- 
praxis, and aniong workers in mercury. The first indications of mer- 
curial poisoning aref^tor of the breath and soreness of the gums (the 
medicinal administration of mercury should not go further) soon 
followed by a disagreeable metallic taste ; swollen, red, spongy gums, 
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bleeding on the least touch; and increased salivary discliaige ^riie 
appetite disappears, there is a feclin^of weight and discoiulorfc m the 
stomach, with nausea, colicky pain and diarrlura. Skin eruption often 
appears even when given by the mouth, though more common when 
used as inunction 'riiese symptoms increase, the tongue becomes^ 
turred and swells, the tonsils and pharyngeal glands enlarge, there 
IS swelling and tenderness of the paiotid and subinaxillary glands,, 
the teeth get loosened, the gums recede and become ulcerated, the 
saliva gets thick and viscid, and pours out of the mouth, fever and 
depression set in. Jf the dose is large and long continued these 
symptoms aie aggravated, and end in the falling out of the teeth,, 
ulceration and abscess of tlie mouth, neci osis of the jaw-bones, great 
piostration, amemia, emaciation, repeated luemorrhage, and death. 

Protracted exposiiie to a modeiate degree of mercurial vapour 
produces a diffeient tiain of symptoms generally known as mercurial 
paralysis. Ihvsides the cachectic symptoms there are muscular ' 
tremors, first begin nmg at the face, then invading the arms and the 
legs, extreme weakness of the affected muscles ; mental Aveakness, 
and functional disturbance of special senses, Tliese tremois mciease 
by attempts at voluntary movement, i 0. they are ^hntcntion tromors.^^ 
A condition known as mercurial erethismus,'is characterised by hyper- 
irritability, restlessness, timidity or shyness, iiinscular weakness,, 
or sleeplessness. Delirium with transitory hallucination may appear. 

Metallic mercury vaporises even at "the ordinary temperature and 
may produce poisonous effects even though the evaporating surface 
be small if the emanations from it continue for any length of time. 

{Several case.s are on record in which mercurial cachexia has 
resulted from va])orisation of the mercury Avith Avhich the backs of 
mirrors arc coated. 

TniCRAPEUTP'S 

The therapeutic uses of mercury and its salts are five- 
fold : extpmally , they arc (1) antisc])tic, (2) antiparasitic ; 
and miernalljj, (d) antisyphilitic, (4) cathartic, and (5) diuretic. 

Externalhj . — As an antiseptic, cyanide and perchloride of 
mercury are used, but the solution of the latter is largely 
employed for disinfecting purposes, as Avell as in surgical 
and obstetric practice. A solution of oxy cyanide (1 in 5,000 
to 1 in 10,000) is useful for Avasliing out the bladder and 
urethra in gonorrheea, Avhile a lotion of 1 in 5,000 is used in 
ophthalmic Avork. As it does not attack metals the lotion can 
be used for instruments (1 in 300). A lotion of perchloride (1 
in 1000) is used forwashingiufectedrooms, furniture, articles, 
linen, the surgeon’s and gynaecologist’s hands, the parts to 
be operated upon, and for moistening dressing, towels, wool, 
etc. A lotion (1 in 10,000) may he ordinarily used for wash- 
ing Avounds and ulcers, hut the former strength can he adA^an- 
tageously employed if they are foul or of syphilitic origin. A 
solution of 1 in 5000 is ordinarily used for irrigation of the 
bladder, vagina and uterus, hut its strength requires to he 
diminished to 1 in 3 0,000 if used continuously for any lengtli 
of time. 3:iiriiodide spirit lotion* is a valuable antiseptic fox' 
the skin and hand. 

Ilydiaig. iod gim. 1 

Pot. iod. gm. 1 

Alcob.lVO^/J mil. 1000 



474 PHAEMACOLOGY AND THEEAPEUTIOS 

The following are the disadvantages of perchloride of 
mercury as a disinfectant 

(1) It is very poisonous to man. 

(2) It corrodes metals. 

(3) It combines with albumin — forming an albuminate, 
on which account it is not good for the disinfection of fseces, 
unless an acid is also present. 

As a parasiticide — Citrine, oleato and white precipitate 
ointments and perchloride lotion (1 to 2 grs. in 1 oz. of water) 
are employed to destroy the fungus of tinea, such as of ring- 
worm, mentagra, and favus ; and animal parasites, such as 
the various kinds of lice and their nits, and the Acarus scahei 
The red oxide or citrine ointment is very effective in tinea 
oiliaris. The oleate is a useful application in pityriasis versi- 
color. 

As a remedy for pruritus. —Blue ointment, calomel oint- 
ment (60 grs. to 1 oz.), and black wash relieve the distressing 
itching of many skin diseases, such as urticaria, prurigo, 
pruritus ani, psoriasis, lichen, pityriasis of the scalp and 
eczema. If applied with care and not to a large area, there 
is very little danger of salivation 

As a stimulant and promoter of absorption —The lini- 
ment and the various ointments, such as oleate, red precipi- 
tate, Scott’s and red iodide are used for dispersing glandular 
enlargement, as buboes ; and for promoting the absorption 
of inflammatory products, as in chronic joint disease, chronic 
peritonitis and periostitis. Eed iodide of mercury ointment 
is a good application for goitre, especially if the patient be 
made to sit in the sun or before a fire immediately after the 
application has been made. 

As an antiphlogistic. — Diluted citrine ointment if applied 
over whitlows and boils and then covered with plaster rapidly 
causes them to abort. Mercurial ointment is useful in onychia 
and paronychia. A ten minutes’ application followed by a 
poultice every hour cuts short the inflammation. 

As a specific — Mercurial ointments and black wash are 
always prescribed for dressing over chancres and other syphi- 
litic sores. Black wash is an unirritating application, when 
the sores are kept wet with a bit of lint soaked in it. Nothing 
is so good as to wash all suspicious sores with a perchloride 
lotion (1 in 500). A cyanide of mercury lotion (5 to 15 grs. 
in water 1 oz.) is a good local application to syphilitic sores. 
Besides their use^ in syphilitic sores, they are of great service 
in all varieties of skin diseases, originating from syphilis. It 
should be borne in mind that in all syphilitic sores the local 
application must be combined with internal administration 
of anti-syphilitic remedies like bismuth, mercury or arsenic 

Eye —Mercury is used in certain diseases of the eye, e,g. 
in conjuctivitis, blepharitis and keratitis. For this purpose 
oculentum hydrarg oxidi is generally used. Finely powdered 
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calomel is also applied locally in syphilitic and other affce- 
tions of the eye (phlyctenular ophthalmia). When applied 
in this way potassium iodide must not be simultaneously 
administered internally, otherwise it will appear in the lachry- 
mal secretion and then, mixing? with the calomel, will produce 
an iodide of mercury, and violent inflammation of the eye will 
be the result. 

Infernally, Gastro-intestinal tract —Local syphilitic 
sores in the mouth soon heal under the use of the per- 
chloride mouth-wash,* Vomiting in infants whether occur- 
ring immediately after feeding or at other times is stopped by 
grey powder in i\ gr. or ^ gr. given every two or three hours. 
Infantile diarrhoea whether acute, subacute or chronic, 
with clay-coloured, olfensive, or dark green, or slimy, or 
curdy, stools, ^ soon yields to small doses of calomel or grey 
powder Tn infantile cholera, the vomiting and purging 
are soon arrested by an hourly dose of grey powder (I gr ), 
while fractional doses of caiomel gr. to -^) have been 
found useful in the early treatment of cholera when given 
every hour till the colour of the stool alters. Cases of 
obstinate hiccough have been checked by small doses of 
calomel. Line jiili or calomel is given as a purgative, but 
it should not be proscribed to habitual opium-eaters, or to 
a ])atlent under opium treatment, for fear of absorption and 
constitutional symptoms. In every case, it is a good plan 
to follow the mercurial by a saline aperient Calomel or 
grey powder in small doses or as a purgative clears the 
thickly coated crejuny tongue of many acute diseases 

Tn biliousness or hepatic derangement due yierhaps to 
free living, a dose of blue pill or calomel at night, followed 
by a dose of compound senna mixture, or Seidlitz powder 
or compound liiiuonce powder next morning, produces ex- 
cellent results. 

Inflammatory diseases.— Few now prescribe mercury 
in acute inllammatory diseases, except in iritis, but there 
are many wlio yet use it in meningitis and inflammation of 
the serous membranes in conjunction with iodides 

Dropsy and ascites.— Calomel given several times a day 
acts as a diuretic in cardiac dropsy. Its efficacy is greatly 
increased if combined with digitalis and squill, as in Guy's 
pill {see page 207) It benetits, though temporarily, ascites 
due to cirrhosis of the liver. It should not be given in 
renal dropsy. Mersalyl and novasurol are now extensively 
used as diuretics in ascites and in cardiac and other drop- 
sies. The injections are given intravenously or intramus- 
cularly according to the urgency of the case. An initial 

Hydrarg poiclilor gi* 4 

Acul, hydiochloi dil ms 10 
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dose of 0 5 mil is given to test the tolerance of the patient^ 
and subsequently increased to 2 mils and is given once or 
twice a week. The effect lasts for eight to ten hours. It 
acts better when partial acidosis is produced by the adminis- 
tration of ammonium chloride for a few days prior to the 
injection. Mersalyl is less toxic than novasurol. Since 
mercury has a special toxic effect on the kidney, these drugs 
are best used in cardiac dropsies and should not be used in 
acute and advanced nephritis 

SypMlis. — The most important use of mercury is in the 
treatment of syphilis, and as has been pointed out this is 
due to its specific poisonous effect on the Treponema palli- 
da, the organism of syphilis Brilliant though the resuUs- 
are with organic arsenic compounds in the treatment of this 
disease, the fact remains that we cannot do without mer- 
cury. For it has been found that to get the best results it 
is necessary to use both the drugs, or bismuth in place of 
mercury. Whereas the concentration necessary to sterilise 
the tissue with arsenic is obtained quickly, it requires 
several weeks to obtain the same result with mercury. It is 
therefore necessary that as soon as the case is diagnosed and 
before the parasites migrate into more inaccessible parts of 
the body, one of the arsenic preparations should be used at 
an interval of one or two weeks, and the mercurial treatment 
should be adopted immediately afterwards. Because of 
lower toxicity bismuth is preferred by many to mercury. 

It is true that in these modern days injections of various 
salts of mercury have somewhat replaced oral method of 
administration, as in this absorption is uncertain and there 
is a great liability to gastro-intestinal disturbance But if 
a patient cannot be kept under the close supervision which 
the treatment by injection or inunction necessitates, then 
oral administration is of value. The treatment should 
be started as soon as the disease is diagnosed, and it is 
now recognised that the chances of success are greater the 
earlier the treatment is commenced. In tertiary syphilis 
mercury is used with iodides as the latter drug helps destruc- 
tion of the gummatous tissues thus setting free the spiro- 
chpetes which are destroyed by the mercury 

By whatever method it is administered mercury tends to 
produce cumulative effects, bherefore in the treatment of 
syphilis there must be periods of rest when the patient 
should not get any mercury. It is customary to stop treatment 
for a month after a period of four to six weeks. Dunno^ 
this period the mercury stored in the tissues is graduall v 
liberated and excreted. ^ ^ ^ 

Mercury is also valuable as b. prophylactic, for this purpose 
calomel 33 p c. with lanoline ; or oxy cyanide of mercury 
0.66 grm., glycerin 50 c.c. and water to 500 c.c., heated in a 
water bath for 1 hour, may be applied as inunction inte 



MEKCUEY 


i77 


the part exposed To be eHective the application should be 
made within 4 to 5 hours after exi^osure. But its thorough 
^ipplication by women is impossible 

P'or the treatment of syphilis mercury may be adminis- 
tered by tJie following methods:— 

1 Bji the ‘moH'ih , — This is by far the mosf convenient 
route, but it is rather diflicult to administer suthcient 
mercury on account of its elfect on the digestive tract and 
])urgation which causes the absorption to be irregular. The 
preparations used by this route are innumerable. Blue pill, 
grey ])0W6r, and calomel are generally used. G-rey powder 
is the most widely used preparation, and since these insolu- 
ble compounds are liable to cause diarrluea and looseness of 
the bowels, it is customary to combine it with opium in the 
form of Dover’s powder, or to give one dose of this combina- 
tion at bedtime. Protoiodide and sublimate are probably 
the most reliable remedies given internally. J)upuytren’s 
])ills are an example of the use of perchloride of mercury, 
each pill contains hydrarg. perclilor. ^ gr , ext. opii | gr., 
ext. guaiaci % gr. The dose may be gradually raised avoid- 
ing salivation and always remembering variation m tolera- 
tion. The mouth must be kept clean during the treatment 
It is better to use the protoiodide in the early secondary and 
keep the vsublimate for the late secondary and tertiary stages. 
With the sublimate gastric intolerance is frecpient but saliva- 
tion is not marked, with the protoiodide gastric intolerance 
is infre(juent but stomatitis is more common 

2. Imtncfion.- -Wy rubbing blue ointment, liniment or 
oleate of mercury into the skin mercury can be rapidly 
introduced into the blood. The inner surface of the thigh or 
the axilla is a suitable spot for inunction. This method is 
specially useful for the treatment of young children; 20 to 
00 grs. of blue ointment may be rubbed in nightly or every 
other night. Tdie site of rubbing should be varied for fear 
of local irritation. The German ointment (1 of Hg. in 3) is 
no doubt superior to the B.P. preparation. The advantage 
of this method is that digestion is not disturbed, but it is 
dirty and disagreeable and special skill is required to avoid 
cutaneous irritation. By this method suiSiclent mercury 
can bo introduced to produce saturation ot the system in 
about two weeks. 

3. Injection . — This msby he intravenous or intramuscular. 
Where a very (^uick effect is desired the intravenous injection 
of 1 c.c. of 1 p.c. solution of the perchloride every other day 
has been suggested, but these tend to produce fibrosis which 
precludes the use of the vein for future injection, besides the 
risk of embolism and production of toxic symptoms. Only 
one-third of the maximum dose tolerated intramuscularly can 
be given intravenously without producing toxic effects, 
therefore the dose is less, but since mercury is excreted more 
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rapidly when given by this route these injections require to 
be repeated more frequently. Oxycyanide is more suitable 
for intravenous use in doses of ^ gr. dissolved in 5 mils of 
sterile saline solution. But there is no evidence that a 
sufficient concentration of mercury can be produced in the 
blood by this route. As regards intramuscular injection the 
preparations may be soluble or insoluble. The advantages 
of the soluble preparations are that being more speedily 
absorbed their effect is more rapid and the exact quantity 
absorbed is known. The disadvantage is that rapid absorp- 
tion means frequent injections either daily or on alternate 
days The advantage of the insoluble preparation is that a 
large dose of mercury is put in, which usually suffices for a 
vreek, and that from these ‘‘depots” the mercury continues 
to be absorbed for some weeks. On the other hand the 
disadvantages are — accuracy of dosage is impossible, toxic 
symptoms may continue long after suspending treatment by 
absorption from the above mentioned “depots”. The injec- 
tion is made deep into the gluteal and lumbar muscles. 

Amongst the soluble salts thus injected are the perchlor- 
ide ^ gr dissolved m 17 ms. of distilled water, to which a 
little sodium chloride ^ gr. is added ; or the mercury bin- 
iodide, or the oxycyanide in strengths of ^ gr. The most 
powerful and undoubtedly the most effective of the insoluble 
salts is calomel although mercurial cream is also used. These 
possess the following advantages, v '^. — 

(1) They are painless. 

(2) They are absorbed slowly and slowly excreted. 

(3) They are less likely to produce stomatitis and gastro- 
intestinal irritation. 

(4) The therapeutic effects are more lasting. 

Intrasptnal injection of mercurialised serum has been 

advocated for the treatment of cerebrospinal syphilis It is 
prepared by adding 1 c c. of 0.13 per cent, mercuric chloride 
to 12 c.c. of normal human or horse serum, heating to 56^0. 
for one-half hour a clear solution is formed. This dose is 
injected by gravity at body temperature. The cerebrospinal 
fluid is first withdrawn till its pressure is 30 mm. 

Caution — Unless appetite and digestion are good mer- 
cury should not be given by the mouth. Weak, aneemic and 
scrofulous subjects, and those suffering from kidney disease 
cannot bear mercurials. For fear of absorption it should not 
be employed over a large area. Concentrated solutions should 
not be used as injections into the vagina and uterus. 

Prescribing hints. — As a purgative mercury is usually 
prescribed in the form of either calomel or blue pill. They 
may with advantage be used at bed time to be followed by 
a saline, either black draught, Epsom salts, G-lauber’s salt, 
or Seidlitz powder. G-rey powder in fractional doses is a 
valuable remedy for children’s dyspepsia. For the treatment 



BISMUTH 


1:70 


of syphilis mercury is generally given by the mouth either in 
solution or in the form of a pill and considerable quantity can 
be absorbed from insoluble compounds when given by the 
mouth. Grey powder is generally used in 1 gr. doses. To 
prevent looseness of the bowels it may usefully be combined 
with the same ([uantity of Hover’s potvder. This combina- 
tion may be given in the form of pills, powder, or tablets. 
The administration of mercury should be stopped, or the dose 
reduced as soon as the patient begins to complain of sore- 
ness of the gums. Inunction is best suited for children, and 
hot baths aid absorption and elimination of mercury. The 
oxycyanide should not bo used with potassium iodide. When 
mercury is not tolerated by the mouth the best method is the 
injection, and the ollicial injections may be used for the x)ur- 
pose. Being insoluble they are less painful, and as the 
absorption is slow the injections are given less frequently, 
once or twice a week. As a« diuretic mercury is given in 
the form of Guy’s xull, or as injections of mersalyl or 
novasurol. 

For external use the oleate is a very useful preparation 
and is non-irritant The white iirecipitate ointment is a 
valuable antijiarasitic and may be used diluted Avitlx equal 
parts of boric ointment The student should remember that 
ii<[uor hydrargyri porclilor. is incompatible with alkalies 
and wlien comliined with carbonate of ammonia it forms an 
insoluble precipitate of ammoniated mercury, which is less 
poisonous and can be dispensed suspended with mucilage and 
a ‘^sbake the bottle’’ label used. Witli xiotasslum iodide it 
forms potassium mercuric iodide. If however the carbonate 
of ammonia be a<ided after this combination no precipitate 
of ammoniated mercury is formed. With tannic acid or sub- 
stances containing it, salts of mercury form insoluble tannates. 

^ BisMirrur carbonas 

Bis muth Carbonate . (Bisin. Garb ) 

Syn. - Bismuth Ovycarbonnte ; Bismuth Subcarbonnte. 

Source. - Obtiiiiicd by the iuteraotion of bismuth nitrate and a 
soluble c'arbouat,(‘. 

Characters.- A \vhit<‘ or <*r<‘amy-white powder; odourless and 
tasteless. InHolahh^ in water, comi)l<‘tely soluble with etfervesceiice 
in nitric and hydtochloric acids. 

B.P. Dose. - 10 to 30 grs. or 0.6 to 2 grm. 

OFfc'KaAL PunrARATiox 

1. Trochiscus Bxsmuthi Compositus.— 2^ gr, in each. 

BI.SMtIJTIII SAi.l€J[XjAH 

Bismuth Salicylate. (Bism. Salicyl.) 

Syn.— Bismntli Subsalicylate. 

Source.— Obtained by the interaction ofsolutions of bismuth nitrate 
and sodium salicylate. 
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Characters. — A white or nearly white, amorphous powder ; odour- 
less and tasteless. Insoluble in water. 

B.P. Dose.— 10 to 30 grs or 0.6 to 2 grm By intramuscular injec- 
tion 1 to 2 grs. or 0,06 to 0.12 grm. 

Official Preparation 

1. Injeetio Bismuthi Salicylatis.— Contains 2 grs of bismuth sali- 
■cylate in 20 ms B.P. Dose — 10 to 20 ms. or 0.6 to 1 2 mils, intramus- 
cularly. 


ISMUT 11 F AECIPITATUM 

(Bism Pr^ecip.) 

Precipitated Bismuth 

Source.— Obtained by the reduction of a solution of bismuth 
trichloride in hydrochloric acid by means of hypophosphorous acid. 
Contains not less than 98 5 p c. of metallic bismuth. 

Characters. — A dull grey powder. Easily diffusible in water. 
Insoluble in wmter. 

B.P. Dose. — 1^ to 3 grs. or 0.1 to 0 2 grm. intramusculaily. 

Official Preparation 

1. Injeetio Bismuthi —Contains 3 grs. in 15 ms. B P. Dose —8 to 
15 ms. or 0 5 to 1 mil, intramuscularly. This is known under the 
proprietary name ot Bismostab. 

ISMUT I ET SO II TART AS 

(Bism. et Sod. Tart.) 

Sodium Bismuthyl Tartrate 

Syn —Bismuth Sodium Tartrate. 

Source.— May be obtained bv the interaction of bismuth hydroxide 
and sodium acid tartrate. Contains 35 to 42 p.c. of Bi. 

Characters.— A white powder, or slightly yellow scales. Soluble 
in less than 1 part of water. 

B.P. Dose.- 1 to 3 grs. or 0.06 to 0.2 grm. intramuscularly. 


ISMUT I XYCHUO I U 

(Bism. Oxychlor.) 

Bismuth Oxychloride 

Syn.— Bismuth Subchloride. 

^ Source.— A basic salt of varying composition, obtained by the 
interaction of solutions ot bismuth nitrate and sodium chloride or 
hydrochloric acid. Contains 79 to 81 p c. of Bi, and not less than 
12.5 p.c. of Cl. 

Characters.— A white or nearly white, amorphous or finely crys- 
talline powder; odourless; tasteless. Stable in air. Insoluble in 
water, soluble m dilute hydrochloric acid. 

B.P. Dose.— 10 to 30 grs. or 0 6 to 2 grm. By intramuscular injec- 
tion i—li to 3 grs. or 0.1 to 0.2 grm. 


Official Preparation 


1. Injeetio Bismuthi Oxychloridi.-Contains 3 grs. of bismuth 
-oxychloride m 30 ms. B.P. Dose. — 15 to 30 ms. or 1 to 2 mils intra- 
muscularly. ’ 
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Non-official Prefarations 

1, Pasta Bismuthi et lodoformi Sf/n — B T P F —Mix bismuth subniti ato 1, 
loclofoim 2, and stir in liquid painflln 1 oi (7 s 

2 Insufflatio Bismutlii et Morphina S//?/ —JFei 7 10 's Simff — Bism Siibnitiate 
180, Moipli IFydioohlot 1, Powdcu’od Oum Acacia 60. Mix Useful in 

A pinch each time till the nostiils aio cleaied 

3 Liquor Bismuthi ct Ammomi Citratis, B P C —Bismuth subnitiate, 70; 
eitiic acid, 02; dilute solution of ammonia, <7.9 , distilled watei, (7 5 1000 Dose.— 
1/2 to 1 di 01 2 to 4 mils 

Additional Derivatives of Bismuth 

1. Neo-Trepol — Hontains lOp c ofhismuth Ts a suspension of finely divided 
piecipitared melallu’ bismuth m isolonic seium Used inti amuscularly and 
the iniections aie painless Usclul in teitiaiy stages and in old cases with 
no appaient It'.sions but with a positive Wassormann reaction 15 to 

2 c.c ever y 3 or 4 duiys 

2 Bismogenol - Suspension of bismuth salicylate m olive oil, containing 
005 to 0.00 gim of bismuth pei c c. Complete com &e 16 to 20 injections of 1 c c. 
given eve 1 y 3i d day. 

3. Bismuth Arsplionamine Sulphonate. Sf/77 —r>h 7 nnrsen—A. yellow soluble, 
compound Aisimic 1.3 pc and bismuth 24 pc Valuable m oarly syphilis in 
0.tto0 2gim (77t7'a}77Hsr7{la7'h/ Dose^0 2gim in 1 c.c. steiile water to which 
•2 ms ot 2 p c solution of biityn has been added Two injections weekly. 

4 Quinine Bismuth Iodide ^V/;^ —Contains 23 p c of bismuth, 67 
p c iodine, a.nd IK p <• (piinino. Dose— 3 c c of an oily suspension 

5 Bismuth Beta-naphtholate — Less irritating than naphthol 

A gastro-intestinal antiseptic and astringent to 15 grs oi 0.3 to 1 gim. 

0 Bismuth Oxyiodogallate -A^rol.-A gieyish-gi een powdei used as 

a substitute, foi lodofoim, and injected as an emulsion with glyceim (iO p c ) in 

^07ior7'h<rrt 

7 Bismuth Suhgallate, U S P Sii7i.^De7)7iatol —k yellow, odomless, non- 
uritating ami non-poisonoiis powdei*, supenor to lodofoim as a dres.sing. It 
may be applied as a pa.ste, powdei, collodion 01 ointment Found invaluable 
in iuhervitlm' duuiliwa lias been used also mijasUic ulcor xinOi cancei\ Dose, 
US.P.-Xr> gis or 1 grm 

8 Bismuthi Subnitras— A heavy, white inodorous powdei with slightly 
acid reaction. In.soluble in water. J)ose -5 to 20 grs 01 0 3 to 1 2 grm 

9 Bismuth Tonnato.— A yellow powder, insoluble in water. Useful in 
dia 7 rhocn and d(isP77t07'tf. Dose -5 to 30 grs or 0 3 to 2 grm 

10. Bismuthi Tribromophenas — A greonush-yellow powder. 

Poweiful intestinal antiseptic, lecommonded in chaleia Used also as a dusting 
powdei in place of iodofoi m Dose —5 to 15 gis or 0 3 to 1 grm. 

PilATiMAOOX^OGY 

Externalhj.—V>lBmnt]i salts have no action on the un- 
broken skin, but applied to wounds they dry the secretion 
and form a protective covering and help liealing. The 
action is purely mechanical On the denuded surface they 
act as sedative, mild astringent and antiseptic. 

InieYnalhj. Gastro-intestinal tract. —Bismuth salts 
blacken the tongue, have no taste and produce a feeling of 
roughness in the mouth. In large doses they act as direct 
sedative to the mucous membrane of the stomach and intes- 
tine. They act physically by shielding the nerve-termina- 
tions from the irritating secretions by forming an adhesive 
coating on the wall of the stomach and intestines, and so pro- 
tect them from the irritation of food and secretions. As a 

31 
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consequence of this sedative effect, they act as antiemetics 
and mild astringents. They also control fermentation, espe- 
cially the salicylate, naphtholate, etc , and are therefore 
intestinal antiseptics. Bismuth subnitrate splits up inte 
bismuth oxide and nitric acid in water, liberating nitrous 
fumes which tend to contribute toward the antiseptic pro- 
perty of the drug. It passes out with the faeces as a sulphide,, 
colouring them leaden black. 

Absorption and elimination.— Bismuth salts are not ab- 
sorbed from the gut and even soluble preparations become 
insoluble powders and pass through the stomach and in- 
testine unabsorbed as oxychloride in the stomach and as 
sulphide in the intestine. Very large doses have been 
given by the mouth for X-ray examination without eliciting 
any toxic symptoms. The rate of absorption when given 
intramuscularly depends upon the site of injection and on 
the nature of the preparation used The exact manner 
in which it is absorbed is not known, although it is possible 
that the phagocytic cells may play some important part in 
this process. The rate of absorption is slow and varies with 
the dose, and the number and frequency of injection. The 
solubility of the preparation used is an important factor 
in the process of absorption. Insoluble compounds slowly 
become soluble by the interaction with the proteins, so- 
that most of the compounds are tissue-soluble. Oily suspen- 
sions delay these tissue reactions and become encapsulated 
before they are absorbed, while the water-soluble ones are 
precipitated and react like insoluble compounds After intra- 
muscular injection some may be stored in the liver and other 
organs, but the greater portion is eliminated by the kidneys, 
liver and the intestine Minute quantities have been traced to 
saliva, tears and sweat. It appears in the urine within 18 to 
24 hours, and can be detected even after 20 to 30 days. 

Kidneys —Stockton* claims that Bismuth Sodium Tar- 
trate given intramuscularly acts as a powerful diuretic. It 
is in many respects superior to mercurial diuretics, being 
safe and effective Its action is less sudden but more pro- 
longed, and acts by mobilising salt in the tissues of the body 
and bringing it into the blood stream. The usual dose is 
0.3 grm. 


To^c effects.— The earliest symptoms are a disagreeable taste,, 
coated ^ngue, foul breath and a blue line along the margin of the 
gums. These are followed by loss of appetite, nausea, vomiting and 
diarrhoea with stomatitis, nephritis and enteritis. Occipital headache,, 
restlessness, mental depression and tingling of the hands followed 
the use of a certain number of injections of bismogenol (basic bismuth 
salicylate). The urine contains albumin and casts. Weakness,, 
slowness and inco-ordmate movements follow and may lead to tetanic 
convulsion. There may be complete paralysis and death. In severe 
Torms or ulcerations of the mouth, cancrum oris may supervene 


* Archives of Internal Medicine^ 1932, 1,142. 
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Attention to oral hygiene and administration of sodium thio- 
sulphate control j^ingivitis and stomatitis which are most trouble- 
some. Sometimes serious exfoliative dermatitis and rarely jaundice 
may appear. 

Administration of lai^e doses of siibnitratc for radiological pur- 
poses gives rise to symptoms of poisoning due to the formation of 
nitrite in the largo intestine by the reducing action of putiefactive 
fiecal bacteria The symptoms are methannoglobinuna, cyanosis^ 
diarrlnea, asphyx'ia and ileath from respiratory failure 

Resnik* leports a case of bismuth poisoning following the use in 
a fortnight of 5 to 7 oz. of subnitrate. The cliief symptoms were a 
bluish lilack discoloration of the gums, which were swollen and 
inflamed; a similar discoloration of the tongue, most marked at the 
apex of the papillm; a patchy, diffuse discoloration of the buccal 
mucosa; swelling and tenderness of the gland; moderate an£emia 
and basophilic stippling ot the red cells, clinical picture closely 
resembling lead poisoning Bismuth was detected in the urine. 
Recovery followed the withdrawal of the salt. 

Therapeutics 

Extemalhj . — Bismuth is a cosmetic, the oxychloride be- 
ing preferred for this purpose, as it can be reduced to the 
finest powder. As a local sedative, astringent and antiseptic 
bismuth may be applied in the form of powder, lotion or 
ointment to chapped hands and nipples, irritable ulcers, 
intertrigo, herpes, eczema, etc. Bismuth salicylate, dermatol 
and many non-olficial derivatives may be used as substitutes 
for iodoform. Bismuth has been used as a bismuth-iodoform- 
paste (B.I P.P.) in the treatment of tubercular sinuses, and 
fistulm. It is injected into these and very good results have 
been obtained. The chief disadvantage is that both bismuth 
and iodoform may be absorbed and produce toxic symptoms, 
but the relative nontoxicity is due to the presence of paraffin 
which prevents their absorption. Perrier’s snuff checks 
coryza and chronic navsal catarrh. 

Internalhj , — As a (jastHc protecMvo and sedative bismuth 
salts are remarkably efficacious in all irritable and painful 
gastric disorders, such as catarrh, vomiting, indigestion, gas- 
trodynia pyrosivS and ulcers, simple and malignant. The only 
drawback to their use is that they cause constipation. As an 
antacid the carbonate is generally combined with magnesium 
carbonate and bicarbonate of soda {see page 73). They should 
be given on an empty stomach so as to form a uniform 
coating over the mucous membi'ane. If the pain is intense 
they may be combined with morphine or belladonna, and if 
the gastric irritability is great, with hydrocyanic acid dilute. 

As an intestinal sedative and astringent they are largely 
employed in all forms of diarrhoea, acute or chronic, either 
in children or adults. The salicylate is a useful remedy for 
children’s diarrhma due to the decomposition of food, because 
it has the properties of both bismuth and salicylic acid. 
Occasionally it may with advantage be combined with grey 

*Bnlh John Hopkins Hospital, May, 1926 
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powder. It has also been found very useful in summer and 
tubercular, enteric and lienteric diarrhoea, or cholera. Bis- 
muth salts are most effective remedies in mucous diarrhoea 
and dysentery, and is often combined with castor oil (see 
page 350). In the last disease they may be given with Do- 
ver’s powder to check the after diarrhoea. 

Syphilis. — Sauton and Eobert have shown that tartro- 
bismuthate of sodium and potassium is preventive and cura- 
tive of fowl spirillosis as well as trypanosomiasis. Subse- 
quently it has been found by French physicians to be of 
value in human syphilis. The advocates of this remedy 
maintain, that in doses which can be given intramuscularly 
safely, bismuth preparations have greater and more rapid 
therapeutic effect than mercury, that they may not be so 
quickly acting as arsenical preparations, but the effects are 
more permanent than those of arsenic. Small amounts are 
absorbed and enter the tissues where they possibly act as 
poison to the spirochsetes, or at best inhibit their multipli- 
cation. Since it is not possible to introduce this drug in 
sufficient concentration to produce immediate result, the 
treatment is continued for a prolonged period in maximum 
tolerated concentration. There is no doubt that the organic 
arsenic compounds are more rapid in their effects and should 
get the preference in the primary stage of the disease. But 
all authorities agree that this requires to be supplemented 
by either mercury or bismuth. Some consider it superior to 
mercury in the treatment of congenital syphilis. They are 
of special value in those manifestations of the disease which 
are resistant to both mercury and arsenic Since bismuth 
has been found in the cerebro-spinal fluid of treated cases 
and being neurotropic, favourable results are expected in the 
syphilis of the central nervous system. The results in 
general paralysis are disappointing, though it sometimes 
does good in tabetic crisis. 

Lees summarises the value of bismuth in the treatment 
of syphilis as follows: — (1) It is more rapid in its effects 
than mercury but not so as the salvarsan group of drugs ; 
(2) the surface lesions are influenced as rapidly as arseno- 
benzol, but more rapidly than mercury; (3) combined treat- 
ment with bismuth and arsenic is more potent than either 
given separately, and if the therapeutic doses are not ex- 
ceeded the treatment has no untoward effect; (4) metallic 
bismuth in isotonic glucose solution is free from pain and 
other side effects, and is better tolerated in this form than 
either arsenic or mercury; (5) this treatment is of special 
value in cases intolerant to arsenic or mercury; (6) it is 
best used as an adjunct to other treatment and should not 
be used alone, even in very earliest cases, except in cases 
showing intolerance to arsenic or mercury.* 

* British Medical Journal, Aug. 1927 . 
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Other uses.— In association with the Eontgen rays, 
bismuth has been largely used for diagnostic purposes in 
connection with diseases of the gasfro-wtesthml tracts but its 
place has now been taken by barium sulphate {see page 107), 
which is less expensive and just as effective. 

Prescribing hints. — As the less soluble preparations 
allay irritation better than the soluble ones, they are to be 
preferred when gastric or intestinal irritability is a pro- 
minent symptom. If they are given in a mixture they should 
be suspended by the compound tragacanth powder, and not 
by the mucilage of acacia, as the latter may convert the 
mixture into a jelly-like mass. Again the subnitrate should 
not be combined with any alkaline carbonates, for bismuth 
oxynitrate slowly parts with nitric acid in water and gives 
off carbonic acid Neither should it be mixed with iodides 
in a mixture as it turns yellow from free iodine and from 
formation of iodide of bismuth. These salts should not be 
used with preparations containing tannin which form insolu- 
ble tannate of bismuth. 

In the treatment of syphilis bismuth preparations should 
be used intramuscularly, the intravenous injection of the 
soluble salts is toxic and directly paralyses the heart and 
circulation, and is not used ; moreover it is rapidly excreted. 
Subcutaneous injection causes too much irritation. The 
object is to form depots of slowly soluble compounds which 
may then be gradually and continuously absorbed. It has 
however the disadvantage of forming local fibrosis, when 
absorption of the drug from these depots becomes progres- 
sively impaired and finally arrested. Some patients show 
several of these nodules. This objection is less when potas- 
sium bismuth tartrate is used, as this is usually absorbed, or 
disappears from the site of injection in 2 to 4 weeks. The 
B.P. propa.rations are (piite as good as any of the numerous 
compounds placed on the market. The soluble preparations 
are more quickly absoriied but are more toxic, while metallic 
bismuth and oxychloride are safe and absorbed at a uniform 
rate. Injectio bismuthi and injectio bismuthi oxychloridi are 
suspensions in glucose and are rapidly absorbed than injectio 
bismuthi salicylatis which is a suspension in oil. It is custo- 
mary to give these injections at weekly intervals in doses 
of 0.2 to 0.24 grm or 0.1 to 0.2 grm. at intervals of four days. 
The total amount given in a course varies from 2 to 3 grm. 
After ten to fifteen injections it is necessary to wait till it is 
absorbed before starting with the second course. A point 
midway between the ischial tuberosity and the posterior 
superior iliac spine is chosen and sterilised by iodine. The 
needle is then thrust perpendicularly into the muscle. See 
that no blood comes out of the needle before giving the 
injection. 



486 PHAEMAOOLOaY AND THEEAPETJTICS 


A SENI T I XI UM 

Arsenic Trioxide. (Arsen. Trioxid.) 

Syn.— Arsenic ; White Arsenic ; Acidum Arseniosum. 

Syn. L'V.—San'kia, Hind, Sanko, Beng. 

Source.— Obtained by roasting certain arsenical ores. Contains 
not less than 99 8 p c. AS3O3. 

Characters.— A heavy, white powder or irregular lumps having 
a vitreous fracture, containing frequently both transparent and 
opaque varieties. Soluble slowly in 65 parts of water, fieely in 
acidulated water, or solutions of alkali hydroxides or carbonates , 
slightly in alcohol (90 p c.). 

Incompatihles.— Lime water, iron salts, magnesia and astringents 

B.P. Dose.— to gr. or 0.001 to 0.005 grm. 

Official Preparation 

1 Liquor Arsenicalis. Syu. — FowJer*s Solution , — Contains 1 p.c. 
w/v of arsenic trioxide, or about gr. in 8 ms. B P. Dose —2 to 8 ms. 
or 0.12 to 0.5 mil 


A SEXI T no I V 

Arsenic Triiodide. (Arsen. Triiod.) 

Syn.— Arsenii lodidum. 

Source. — Obtained by combination of arsenic and iodine, and 
purifying the product by crystallisation. 

^ Characters.— Small, orange crystals. Soluble in 18 parts of water, 
in 42 parts of alcohol (90 p.c.), in ether, chloroform and in carbon 
disulphide, 

B.P. Dose.— to 1 gr. or 0.004 to 0.016 grm. 

Official Preparation 

1. Liquor Arseni et Hydrargyri lodidi. Syn,~-Donovan^s Solution,— 
1 p.c. solution. Contains f gr. of each salt in 15 ms. B.P. Dose.-5 
to 15 ms. or 0.3 to 1 mil. 

Non-official Preparations 

1 Fern Arsenas —A tasteless, amoiphous gieenish powdei. Dose— Vig to V-t 
gr or 0 004to0 016 gim 

Arsenas Anhydrosus-A soluble white powder Dose-^Uo to Vio gi 
or 0 0015 to 0 006 gi'm > < & 


Pharmacology 

ExtemaUij.~-ATBemQ, is a local irritant acting slowly on 
the tissues producing inflammation which may even cause 
slou^ing. This irritant action is more marked on the 
denuded^ surface or mucous membrane. After prolonged 
application the cells die, but it is more destructive to patho- 
logical tissue than healthy cells. 

Internally. In small therapeutic doses it increases the 
gastric vascularity and secretion, and thus improves appetite 
^d digestion In large doses it is a powerful gastro- 
ihtestinal irritant, and causes severe inflammation of the 
w ole digestive tract. The gastric mucous membrane be- 
comes congested and swollen and even shows signs of h^mor- 
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rhage. It was formerly held that these symptoms were due 
to local action on the alimentary canal similar to that ]>ro- 
duced by strong acids or the caustic metals. They are, 
however, due to paralysis of the capillaries of the splanchnic 
area. As a result of this action there is exudation, oedema 
and increased peristalsis with watery stools which contain 
shreds of mucus and coagulated exudation forming the so- 
called rice water Arsenic even when subcutaneously in- 
jected is excreted into tlie stomach. This view will not 
explain the fatty infiltration and cloudy swelling which are 
the specific effects of arsenic. 

Blood. — The action of arsenic on the blood is not well 
understood, although it is used in some forms of anaemia. In 
normal person it diminishes the number of red cells though 
the luernoglobin is unaffected, in fact it does not stimulate 
the ])rodiicti()n of red cells. The improvement may be due, 
as Stockman has suggested, to some specific ehect on some 
undiscovered toxin or parasite, or as pointed out by Gunn 
to anti-luemolyf ic action which protects the red corpuscles 
from destruction. Arsenic increases the leucoblastic elements 
of the bone marrow which becomes more vascular, and this 
may have some share in improving anaemia. Some hold 
that arsenic sets free some of the blood forming principles 
by cauvSing dc'jstrucf.ion of a portion of the patient’s liver. 

Heart and circulation. —In isolated heart the amplitude 
is iirst increased and then diminished. Comparatively small 
doses (hrecGy ])aralysc the frog’s heart making it slow, weak 
and inegular, which eventually stops in diastole. The mam- 
malian lieart is little affected, but in poisoning the muscles 
are direc.tly depressed. The capillaries dilate enormously 
and the blood-pressure falls. This effect is due to the direct 
action of the <lrug on the capillary walls, specially those of 
the s])lanchnic area. Since the pressure falls even when 
the intestines are tied, it follows that besides the splanchnics 
other vessels are also dilated, fclie splanchnic vessels, how- 
ever, are more susceptible to the action of arsenic than those 
of the rest of tlie body. The arsenites are more toxic than 
the arsenates and the inorganic preparations more than the 
organic ones. 

Metabolism,— In minute doses administered for a long 
time arsenic enj'oys the reputation of increasing growth and 
nutrition by checking oxidation. The condition of the skin 
improves, tlie bones become longer and more compact and 
there is increased vascularity of the bone-marrow. It is not 
clearly understood how these changes are brought about 
since the results of different observers have been different. 
While improveraeni in nutrition has been reported by some 
observers others like Stockman and Greig observed no 
change in the growth of animals under prolonged use. 
Small doses are supposed to increase the assimilatory pro- 
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cesses and help storage of proteins. Large doses produce 
efliects similar to phosphorus but of a milder nature. Pro- 
longed use lessens the activity of the liver and reduces 
the formation of glycogen, which may disappear entirely. 
The carbohydrate metabolism is stimulated so that a large 
amount of sugar is assimilated without producing glycosuria. 
Since there is inefficient oxidation, the intermediate product,, 
lactic acid, appears in the blood causing partial acidosis. The 
liver becomes enlarged and the pressure in the bile duct pre- 
vents escape of bile into the duodenum, producing jaundice 
and allowing bile pigments to appear in the urine. There is 
increased protein breakdown and although the total nitrogen 
of the urine is not much altered, there is increased amount 
of urea, ammonia, leucin, tyrosin, etc. Fatty degeneration 
of the liver, kidneys, heart and muscles generally is evident. 
Binz and Schulz explain the action by supposing that it 
acts as a carrier of oxygen, which it receives and gives up^ 
by transformation of arsenious to arsenic acid in the tissues 
and by the reduction of the arsenic into arsenious acid. This 
theory however does not explain all the effects of arsenic. 

Nervous system.— Ordinarily no special action on the ner- 
vous system is elicited by arsenic. In acute poisoning no* 
evidence of its action on the nervous system is observed as 
death takes place from gastro-intestinal irritation before any 
nervous symptoms can develop. Sometimes paralysis of the 
extremities appear with disturbances of sensation from cen- 
tral action, although they may be partially explained by the 
disturbances of nutrition. In chronic poisoning symptoms 
of peripheral neuritis develop with limited areas of paralysis. 

Respiration. — We do not know much about its action on 
respiration except that habitual eaters of arsenic, such as 
the Styrian peasants, can undergo great exertion without 
much difficulty and distress of breathing. 

Skin. — Arsenic has a marked effect on the nutrition of 
the skin, it improves the complexion and cutaneous nutrition, 
and increases the subcutaneous fat. It is eliminated with 
the sweat, and causes itching and eruptions, which may be 
erythematous, papular, pustular, furuncular, pigmentary or 
urticarial These effects may be due either to some specific 
action produced by the drug upon the epithelium of the skin 
during excretion, or increase of lymph to the part. The 
most characteristic action is the darkening of the skin, 
^Uirsemcal melanosis , which may vary from slight pigmen- 
tation to a deep brownish-red, and is due to deposition of 
some organic compound in the deeper layers of the corium. 

Toleration. — Long continued use leads to tolerance, so 
that quantities which would otherwise cause toxic symptoms 
are taken without any ill-effects. The peasants of Styria 
take arsenic to improve their complexion and power for 
work and they can undergo extreme bodily exertion without 
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any respiratory distress. It is not known how this tolerance 
is established, although it is possible that long continued 
use may help formation of some antitoxin, or that the body 
is able to lix it in some non-toxic form. Some hold that 
absorption is so delayed that acute poisoning does not occur 
and in support of this view mention that arsenic eaters sufter 
from the symptoms of poisoning when the drug is adminis- 
tered in solution or hypodermically. It is evident that there 
is no true tolerance and that the body cells remain suscep- 
tible to arsenic. Housman attributes it to increased excre- 
tion. He has further shown that the corrosive action of 
arsenic on i.he gut is diminished by habituation. 

Elimination.— It is excreted chielly in the urine and to 
some extent in the feces. A small percentage is also ex- 
creted in the bile, sweat, saliva, tears and milk. The excre- 
tion begins within two to eight hours after administration. 
Uiven by the mouth it is excreted by the intestine, while 
used liypodermically it is eliminated largely by the kidneys. 
Its elimination is very slow and incomplete and traces may be 
recovered two or three weeks after stoppage of its use. It 
is therefore cumulative. Less than 20 p c. appears in the 
urine and ficccs in the iirst 24 hours. The arsenic retained 
is distributed tlirougliout the body, a considerable amount 
being stored in the liver and is slowly got rid of in the hair 
and epidermis where it may be found for months even after 
the drug has disappeared from the urine and faeces. 

Acute toxic action. — (’olicky ])5iins, severe vomiting and purging, 
cramps of b‘gs, intense thirst, piostration and collapse are the 
prominent symptoms, whieli may Ix^ mistaken for those of cholera. 
At the post-niorfoin the stomach and intestine are found inflamed, 
with occasional patclnss of softening of the mucous membrane. Fatfif 
derjenerctUon of tlip lioer, a^id heart is found if the patient 

survives long enough. In fulminant ca.ses there may bo no symptom 
of gtistro-eut<‘rifis, (loath taJves place from collapse due to withdrawal 
of blood to the splanchnic area before enteritis develops. 

The fatal dos(‘ varies, 0.1 to 0.3 grm. of trioxule is usually fatal. 

Treatment. Kinetics, apoinorphine. Hie pump must bo used with 
great caution. Moist p<u’o.\id<‘ of iron freshly prepared by mixing 
solution of ferric chloride with sodium or ammonium carbonate and 
straining rapidly through muslin, or dialysed iron m 1 oz. doses 
diluted, or better still ferri hydroxidum c magnesii oxido. Demul- 
cents, and (uistor oil to clear the intestine, stimulants, hot-water 
bottles etc. 

Chronic toxic action.— (^ironic iioisouing occurs amongst those 
who eithm* handle arsenical pigments, iulialo arsenical dust from^ 
wall-paper, dr(‘ss(‘s, eU\, oi consume wines* containing traces of 
arsenic. Loss of aiipiTite, nausea, vomiting, colic, mild diarrhcea, 
oedenna of th(i lower (‘yehds, conjunctivitis, swelling oi the joints 
are the symptoms giunu'ally obs(‘rved, when arsenic is continued 
long medicinally in larger dos<\s. Peripheral neuritis, muscular para- 
lysis of the limbs, atn.Mc gait, muscular atrophy, bronzing and patchy 
pigmentation of the skm and darting pams in the limbs are also 
noticed in many cases of slow poisoning. Skin eruptions are a 

‘'Peripheral riiMiriti.s was a marked symptom in an outbioak of aisenical 
poisoning in Fmgland, due to drinking contaminated beer 
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common accompaniment and are due to the direct action of the drug. 
Irritation of the mucous membranes of the eye, nose and larynx 
follows and is analogous to skin eruption. 

Theeapeutics 

Externally , — Arsenic was formerly extensively used as a 
■caustic in the form of paste for destroying new growths, such 
as lupus, condyloma, epithelioma, warts, etc. Its use has 
been superseded by surgical measures, radium and deep X-ray. 

Internally. Gasti'O-intestinal tract. — Dental arsenical 
paste is employed to destroy the tooth-pulp in caries of the 
tooth, before stopping In minute doses before meals, arsenic 
may be given in irritative dyspepsia, vomiting of habitual 
drunkards, vomiting or diarrhoea excited by food and gastric 
neuralgia. For other diseases of the alimentary tract, it is 
given after food. 

Lungs — Arsenic has been used in the treatment of asthma 
and its prolonged administration checks asthmatic fits. It 
has also been used in the treatment of phthisis where it ap- 
pears to act as a general tonic and has no specific action on 
the tubercular lesion. 

Malaria.— Arsenic is used in the treatment of malaria, 
and its value is more marked in chronic cases accompanied 
by anaemia and cachexia. Its effect in acute cases is not so 
marked as quinine, but given with iron and quinine after the 
acute stage, it is certainly of great value. In cases where 
quinine fails to effect a cure, a combination of quinine and 
arsenic will be found to yield better results {see page 455). 
The writer considers arsenic to be a useful remedy for arrest- 
ing the paroxysmal febrile attacks of elephantiasis arabum, 
but it must be continued for a long time. 

Nervous system, — In large doses arsenic is an old re- 
medy for chorea, but its place has partly been taken by the 
salicylates. It is useful in those cases where the nervous 
elements are prominent The disadvantages of giving arsenic 
in large doses are : (1) it sets up gastro-intestinal irritation ; 
(2) it may cause severe neuritis. Children over 4 or 5 years 
of age can bear as large doses as adults. 

Lymphomas.— In Hodgkin’s disease (general lymphade- 
noma), no remedy is known to be of any use except arsenic. 
Large lymphomas are said to have been absorbed by the con- 
tinued use of arsenic internally and hypodermically into the 
tumours 

Anaemia — Arsenic is used in pernicious anaemia where 
it improves the number of red blood corpuscles and the hemo- 
globin, in leukemia it is often used in large doses, but the 
beneficial effects of arsenic in these conditions appear to be 
only of a temporary nature. Arsenic is also usef^ul in m%ero- 
cytic anoenda and in anemia following malaria, specially 
when combined with iron. Some clinicians use it in chlorosis, 
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but it appears that beyond the g’eneral improvement of 
nutrition and lessening breathlessness and to a certain 
extent acting as a heart tonic, it has no specific action in 
chlorosis when used alone. 

Skin. — Chronic skin diseases, especially scaly and papu- 
lar varieties, are wonderfully benelitedby arsenic. Psoriasis, 
lichen, chronic eczema, acne, pemphigus, etc , yield to it. It 
seems to act specially well in diseases aifecting the epider- 
mis rather than other portions of the skin 

Caution. ~~(1) Do not use arsenic during the inflamma- 
tory stage of any cutaneous disease. 

(2) Always administer after food and well diluted, except 
where its local action on the stomach is desired. 

(3) As soon as itching, smarting, or irritation of the con- 
junctivtc, (edema of tlie lower eyelids, pain on the pit of the 
stomach, or symptoms of neuritis are noticed, the dose must 
be reduced to one-fourth or one-fifth. If the irritation does 
not subside it must be further diminished, or stopped alto- 
gether. 

(4) If the skin becomes irritated, a laxative maybe given, 

rather than tlie treatment be stopped. ’ 

(5) For th(i radical cure of chronic skin disease it must be 
continued for some months after the final disappearance of 
eruptions. 

((>) Children over 5 years of age can bear as large doses 
as adults Old peojilc bea,r it badly. 

Prescribing hints “-Solid arsenic is given m pill Some- 
times it is used hypodermically, as in multiple sarcomas, but 
with doubtful benefit. For prolonged use Fowler’s solutionis 
the best preparation, and the dose should be slowly increased 
to its therapeutical limit/ of tolerance. It is contra-indicated 
when gastric or intestinal irritation is present, such as 
nausea, loss of appetite, etc. 


OmJAXTd AUSKNKI PRimAKATlONS 

Within recent years these compounds have come to occupy 
an important position among the therapeutical agents for the 
treatment of several protozoal diseases, notably syphilis and 
trypanosomiasis. They belong to two groups, vis. trivalent 
and pcnfavalont compounds, in both of which the arsenic exists 
in non-ionisable form and therefore they can be given in large 
doses. They are less toxic than the inorganic salts, and do 
not possess the specific jiaralysing effect on the capillaries. 
They however do not i)roduce their typical action imme- 
diately, but are slowly reduced in the body into ionic form 
by oxidation and otlier processes, when they become active. 
They are specially toxic to the invading parasite, though 
very little parasiticidal effect is seen in vitro, possibly they 
require the co-operation of the host to become parasitotropic. 
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1. Trivalent Compounds 
NE A SP ENA INA 

(Neoarsphenamin.) 

Neoarsphenamine 

Syn —Novarsenobenzol; Neosalvarsan ; Novarsenobenzene ; 914. 

Source.— May be prepared by treating 3:B'-diammo-4:4-dihydroxy- 
arsenobenzene with sodium formaldehydesulphoxylate. It is distri- 
buted in hermetically sealed glass phials, fiom which air has been 
excluded, or replaced by an inert gas. Contains about 20 p.c arsenic. 





NH.CH 2 .S 


^0 

X)Na 


Characters.— A yellow, dry powder, freely mobile in contact with 
glass surface ; odour, none, except that due to traces of ether or alcohol. 
Soluble in water, insoluble in dehydrated alcohol. A 1 p.c. w/y aqueous 
solution IS neutral, or slightly alkaline, to litmus 

Storage,— It should be kept at a temperature below 15°C. It 
should not be used if it becomes darker in colour 

B.P. Dose.— 2 J to 14 grs. orO 15 to 0.9 grm. (intravenous injection). 


SEEP A SP ENA INA 

(Sulpharsphenamin .) 

Sulph arsphenamine 

Syn.— Sulpharsenobenzene Sulfarsenol.’^ 

Source.— Prepared by treating 3:3'-diamino>4:4'-dihydroxy arseno- 
benzene dihydrochloride with formaldehyde and sodium hydrogen 
sulphite. Supplied in sealed glass phials like neoarsphenamine. 
Contains about 20 p.c. arsenic. 


A 


A 


NaOSOs OH2.NHC 


V V 

OH OH 


CNHCH^OgONa 


Characters.— A yellow, dry powder, freely mobile in contact with 
glass surface ; no odour, except of alcohol or ether. Soluble in water r 
insoluble in alcohol (95 p.c ), and in ether. 

Storage.— It should be kept at a temperature below 15°C. It 
should not be used if it becomes darker in colour. 

B.P. Dose. to 10 grs. or 0.1 to 0.6 grm. (subcutaneous or intra- 
muscular injection). 
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AUSPIIENAMINA, U.S.F. 

Dioxy-diamino-arseiio-benzene Ilydrocliloride 
Oi2iri402N20l2As2.2n20 (Not official) 


Syn.— A rsenohenzol ; Sal varsan ; OOO. 

Characters. -A lij^lif y<‘llo\v powder, 
odourless or has a slight odour. Hygios- 
copic. in the diy stale oi m solution 
it IS oxidisiul by exposure to the air, 
hccoining darlcer a.nd nion^ toxic 
Soluble in wat(‘r, alcohol, and glycerin. 
Contains not less than 30 pc. of 
arsenic. 



N 7C-~Presei vc m sealed colonrl<‘Ss glass tubes from which air has 
tieeu exaduded (‘iUku* by iiroduction of a vacuum or by displacement 


with a nou" 0 \idisal)le gas. 


Dose, U S.P.-dutravmious, OJ gr, or 0.4 gnu. 


Preparation of solution.- IntranmncAilar. Place the required 
salvarsan in a small porcelain dish and rub it with 9 to 10 drops of 
sodium hydio\id(^ solution 15 ]).c. by weight, then add (caretulLy 
rulibing all the time with a glass rod) drop by drop required amount 
{yi fr(\^l{ (UdillMl ter, about 5 to 10 c.o. Neutralise the solution by 
the addition of sodium hydi oxide or dilute hydrochloric acid. 

Intraiu'uoHS ~ Place 30 to 40 c c. iihysiological salt solution in a 
300 c.c. st,o[)i)eied bottle, add to this 0.0 grm. ot salvarsan. Dissolye 
it by thorough shaking, add 23 drops of 15 p.c. sodium hydroxide 
solulion. A precipitate forms which (piickly le-dissolves. Dilute 
the remaiunig (dear yellow solution t,o 300 c c. with normal saline 
solution, fhich 50 c.c is (‘qual to 0.1 gim. ddieiefore 150 c c. form 
the average dose for wonum and 200 c.c lor men. 


NoN-OFI<'I(’ 1AL PltFU*AUATI<m 

1 Arsphenamina Argentica, B P C A’//?/ — Sal rav’iaii . Stiver At ^phena- 
Qoiitinns IH to 21 pc. of rusiniic and 12 to 18 pc of silver. 01 f?im. 
cori’esponds to aliout 0'2 of ai sphenaimne oi 0 8 m of neoaisphenamine 
Valuaiile ui .syphilis of the ciuitr.il nei vous system 

gvs or () 1 to 0 0 in 1 p c. solution intravenously, at an 
intei'val ot not les.s than 4 (lay.s tor men 0 I grm. equals 0 3 gim. of neosal- 
varsan. 

2, Pentavalent Compounds 

AOiriARSor. 

Acetarsol 

Syn.— Acetarsone ; ‘^St^)varsoP^ 

Source.— It is 3-acetyIamino-4-hydroxyi)henyl- 
arsonic acid. Coiifams 27.0 to 27.4 p.c. As. 

Characters.— A white, crystalline powder. Al- 
most insoluble in cold water, moderahdy soluble 
in boiling water, insoluble in alcohol (95 p c.), and 
in dilute acids ; soluble in dilute alkalies. 

B.P. Bose.-l to 4 grs. or 0.06 to 0.25 grm. 



THYFAKSAmmtJ 

Tryparsamule. (Tryparsamid.) 

Source.— It i.s sodium N-phimylfrlycineamide-p-arsonate. Contains 
25.1 to 2.').r> p.c. of As in organic combination. 

Characters A colourless, crystalline powder ; odourless. Freely 



494 PHAEMACOLOGY AND THERAPEUTICS 


soluble in water; insoluble, or only slightly soluble in alcohol (95 p.c ) 
in ether, in chloroform, and in benzene. 


NH2CO.CH3.NH-C' 


/OH 
C-A8 = 0 
'^ONa 


Storage.— It should be kept in a small well-closed container, 
protected from light, and stored in a cool place. 

BP. Dose.— 15 to 30 grs or 1 to 2 grms. By subcutaneous^ intra- 
muscular or intravenous injection. 

Non-official Preparations 

1 Acidum Cacodylictiin —It is dimethyl-arsonic acid, soluble 2 in 1 of water 

and 1 in 4 of alcobol (90 p c ) Its effects are more or less like inorganic salt to 
which It IS paitly leduced in the body. Changes take place slowly and the 
action is prolonged It imparts an odour of garlic in the mine, sweat and 
breath — Va to 2 gi oi 0 03to012gim 

2 Fern Cacodylas— A yellowish, amoiphous powdei , soluble 1 in 15 of 

watei Dose—'^li to Va gi oi 0 016 to 0 03 gim in pills tniee times daily gr 
(005 grm ) hypodermically Chiefly used in ancemta and chlorosis. 

3 Gnaiacol Cacodylas. Syn —Cacodyliacol —Chiefly used in tuberculosis. 
Dose — i/a to 2 gis. or 0 03 to 012 gim. per os, or dissolved in sterile oil hypoder- 
mically. 

4 Stryehninse Cacodylas.— A white crystalline powdei slightly soluble 
m water. Dose — Vso to ^/lo gr oi 0 002 to 0 006 grm 

5 Sodii Cacodylas, U SP —Sodium Dimethylar senate —In white, colourless, 
deliquescent piisms, oi as gianulai powder It is used in all cases in which 
arsenic has been used, and is valuable in chronic skin affections smCi phthisis. 
Given in doses of 1 to 2 gis intramuscularly, Therefoie it can be used with less 
danger of upsetting the stomach It may also be given in pill form Dose — 
Hypodermically, Va to 1 gi (0 03 to 0‘06 grm ), but it may be inci eased to 3 grs. as 
maximum single dose, and as maximum in 24 houi s If given by mouth or 
per rectum it may cause renal congestion with a fall of urinaiy secietion. 
Dose, U S F.—l gi’ or 0 06 grm 

' 6 Di-sodium Methylarsonate. , “ATew CacoffyJe ’’—Soluble 1 in 

1 of water and sparingly in alcohol Its aisenic content is 27 35 pc Its uses 
aie the same as sodium cacodylate Dose—'^h to 2 gis or 0 03 to 0 12 gim. by 
mouth, or hypodeimically , fhQ maxi mum dose (single or in 24 houis) being 3 grs. 

7 Sodii Ammarsonas, B P C Syn — Soamin, Atoxyl, Arsarnin — A white 
crystalline powder with a saline taste, soluble 1 in 3 of watei at body tempeia- 
ture. Solutions, which should be fieshly prepaied, may be sterilised by 
boiling five minutes without becoming decomposed. Its aisenic content should 
be at least 22 8 p c 

Dose —Per mouth —^U to 3 gr or 0 05 to 0 2 gi'm twice daily after food ^iTaxi- 
mum daily dose —3 gis Hypodermically, 1 to 3 gis or 0 06 to 0 2 gim intramuscu- 
larly high up into upper thud of buttock on alternate days. The salt should be 
dissolved in steiile watei The maximum of 3 grs. cannot he exceeded with safety 


Uses 

Atoxyl has been used in syphilis intramuscularly, and provided 
the precautions to be hereafter noted are attended to, no bad effects 
or signs of toxicity should follow. 

In trypanosomiasis— human and animal— soamin has been largely 
used with some success, but in many oases recurrence of the disease 
has occurred. 

Soamm and the oacodylates have been used with success in 
anaemia, locomotor ataxy, relapsing^ fever, pellagra, cerebro-spinal 
meningitis, tuberculosis and chronic skin diseases (psoriasis and 
lichen). 

Hypodermically it has been found to be of great value in bronchial 
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asthma with eosiuoplulia* ni 1 p^i. doses, increased to 3 grs. given 
twice a week Adinuustration of alkalies helps its action. 

Precautions. —Seveial cases are on record of blindness due to optic 
atrophy following its iis<‘. This possibly was due to an unsafe 
dosage being used, but as idiosyncrasy and previous ojitic degenera- 
tion are iiniiortant factois, it is necessary to proceed with caution 
when using the lemedy. The following are points to winch attention 
should be paid 

1. Always e\annne the retina and the disc for degenerative 
changes betore coininencing a course of treatment, and it noiinal, 
periodically test tin^ vision a.nd look for any contraction of the fields— 
if any contiaction is noticed stop use of the remedy. 

2. In cases of renal and hepatic disease, and in arteriosclerosis,, 
do not us(^ the drug, and only use it with great caution for this reason 
in old palients. 

3. When 300 grs. have been gi\en stop foi four weeks. 

The earliest toxic symptoms to bo carefully watched for are 
insomnia, gastric pain and haziness of xdsion. 

8 Arsacotin Ar(^ff/J’p-n7)n7io2^/iP9if/larso}ndf* —It hJxs heen used, 

in and f) i/panosoininiits It is also useful m anm}?ias, in such cases 

howevoi a smaller dose, ti: 01 Ki'm* to 0 5 gim, should be given subcuta- 
neously. As with aloxyl caution in its use is to be lecommendod, as cases 
of blindness have been leported aftei its use. 

Done —1/4 to gi s or 0*05 to 0 12 giin. per os, three to four times daily Intra^ 
nnmulaihi a maximum ot 3 gis ni 10 p c. solution should not be exceeded 

PlIAllM VdOUXIY OF AKKSFNOIiENZOL DeHIVATIVES 

Tlio introduction of salvars<a-n as a remedy for syphilis is 
the direct result of tlio chemotherapeutic studies of J^hrlicb,. 
who suggested a parasiticidal action of the <lrug. Certain 
side chains of the drug ])ossess a selective aflinity for certain 
side chains of the protoplasm of the spirochiete, and the drug 
kills the germs at a concentration harmless to the tissues of 
the liost. This theory liowever is open to doubt. These 
organic coiniiouiids undergo certain changes in the body 
tissues when they exert an action either on the parasites or 
on the host The ansenic in arsenobenzol exists in trivalent 
form; and Voegtliu has suggested that it is inactive in this 
form but becomes active wlion it is partly oxidised in the 
tissues. It circulates in the blood in the colloidal form and 
is very soon deposited in the tissues. It is believed that 
salvarsan is deposited in different organs in relatively non- 
toxic form and that it is doled out in more active form, which 
acts more ])Ow erf ally on tlie 

The mode of action of tlicse compounds appears to be an 
indirect one, and the presence of arsenic within the reticulo- 
endothelial cells has actually been demonstrated, t while 
splenectomy experiments in spirochahal infections have 
established that infections held in check in animals break 
into acute manifestations in splcnectomised animals and that 
treatment of these with specilic drugs is less elfective than 
in non-splenectomised animals. In fact there is evidence to- 

Ghosh, Glasgow Mrdioal Journal, 1010. 

I Jiminua do Asua and Kuhn, 1028. 
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show that the mortality rate is increased and the cure rate 
is decreased after splenectomy, and that an intact reticulo- 
endothelial system is necessary for the full functioning of 
the chemotherapeutic compounds of arsenic. 

Given intravenously in increasing doses, salvarsan causes 
dilatation of the heart, rise of pulmonary pressure and a 
slow fall of systemic pressure. The heart is depressed 
depending on the concentration and reaction of the solution 
used, acid solutions being specially toxic. 

Absorption and elimination.— Absorption is very slow 
even when given intravenously. Very little is absorbed by 
the rectum With neoarsphenamine the kidneys contain the 
most arsenic, then the spleen, the liver, thyroid, adrenals, 
heart, muscles, etc. Although after long continued use large 
quantities may be stored in the different organs of the body, 
it IS doubtful whether this arsenic is therapeutically active, 
or capable of being rendered so after reabsorption into the 
blood. Wechselmann, Lockemann and Plrich have shown 
that the stored arsenic is therapeutically inactive, it is only 
during the short period when the arsenic is in the blood that 
its maximum effect is exerted. 

It IS broken down in the body and excreted in the urine 
and fseces as ionised arsenic The percentage of arsenic after 
salvarsan given intravenously is greater in the faeces than in 
the urine, although it appears in the urine within a few hours, 
and not till the third or fourth day that it is found in the 
stool. The greater part found in the stool is due to rapid 
elimination through the bile which has a high arsenic content. 
Excretion is slow after intramuscular injection, and the 
maximum quantity eliminated in 24 hours after an intra- 
venous injection of salvarsan is about 10 mg , i.e about 3 
p c. of arsenic contained in 0 9 grm The excretion is said to 
be hastened by the administration of potassium iodide. The 
pentavalent compounds are excreted more rapidly, about 
■85 p.c. being eliminated within 24 hours. The rate of excre- 
tion shows wide individual variation which accounts for the 
ffifference in toxicity and therapeutic activity. Damage to 
the kidneys causes considerable variation in the rate of 
excretion. 

After an intravenous injection the drug must circulate 
through the brain and the cord, but whether it penetrates 
the cerebro-spinal fluid has received much attention While 
-Qome observers found no trace of arsenic in the brain after 
intravenous injections of arsphenamine, others (Fordyce, 
Eosen and Myers) detected in more than 80 p.c. of cases, 
at least during the period of treatment. 

Toxic symptoms and other side effects 

As a rule few cases show any symptoms of poisoning when arsphe- 
namine is injected According to individual variation, cases have 
been observed where symptoms of poisoning appeared, and these 
-effects varied from simple disturbance to grave and even fatal issues 
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Some of thes(‘ eases were no doubt due to faulty tech nkjue, otliers 
from some form of aiseincal ])Oisoiiin^^, while a few were due to 
alterafion in the colloidal eqnihbrium ot the blood following an 
111 , lection of a large bulk of (luid. 9Mie symptoms may be grouped as 
follows : — 

1 JniniGiliaU about Jialf to live pei cent, of cases 

severe toMc symptoms apjiear within a few minutes. Although 
alarming tliey aie rarely fatal. The face becomes flushed, the con- 
junctiva mjec-ted, tongue and iwelids become (edematous. Nausea^ 
Vomiting, proluse peispiration, cough, dv«pncea and precoidial pain 
aie oftmi ])ies(Mit. It stomatitis is piesent there may be pain in the 
gums and teeth, or in more seveie 'forms the tongue and lips may 
become swollen. 'Phese symptoms are known as niiritoicl reaction. 
The e\a(*t cause of tins immediate reaction is still a matter of specula- 
tion. 7hiey are common w ith ])atients with tuberculaiTesions (Stokes), 
or when a largi^ volume of fluid is injected, as with salvarsan. They 
are ])rol)aI)ly dm^ fo some alteration in some blood proteins (floccula- 
tion and agglutination), or to the presence in the blood of the break- 
down ])roducts of sinrochad.es, or to liberation of a histamine like 
substanc<‘. 

2. Kai Uj tojcic These generally appear within a few 

hours after administration and are characterised by febrile reaction 
wdth chill, nausea and vomiting. There may be severe pains m the 
body. Kidn<‘ys show evidences of damage with albumin and casts. 
As a rule thes(‘ may b<^ temporary and the symptoms disappear with 
the stoppage of treatnumf.. Urticarial and other forms of skin erup- 
tions may a])p(*ar {exfoUatim derniaiifi^), 'Phese generally appear 
after about a, wiudc and imiy be very severcy Although sulpharsphena- 
mine is supposed not (o cause skin eruption, the writer liad a severe 
case of e\l (illative dermatitis following the use of this preparation. 

Occasionally the syplulifac process ma,y show an inciease in an 
acute form aftm’ fh(‘ in.jection. 'Phere may bo an exacerbation of a 
syphilitic ]v(‘rntitis r<\sulting in blindness, or (huifness, or develop- 
immt of oth(‘r types of acute lesion of flie cential nervous system. Jf 
the sec-ondary skiu hssions are presimt tln^y become erythematous, 
swell up and show an increase of s(‘cretion from the ulcers. This 
phenoimmon, which is known as JlarxJieuuer reaction^ conn^s on 
suddenly and is due to the poisonous action of the ])roteins set free 
from the .spii ocluetes. 'Phe appearance of any of these symptoms 
implies f haf the tnuitinent should be sf.opped, 

3 Severe late reactions -Oc.casionally severe and even fatal symp- 
toms appear a few days after administration. In addition to some of 
the symptoms alreaily described, the cerebrum and the liver are 
involved. 

'Phe cerebial symptoms (arsphenaniine encephalitis) appear after 
largo (loses, or wlien th(^ oidinary doses have been given too quickly. 
'■J'ho onset is sudden, the symptoms Ixdng headache, vomiting, dys- 
pnma, epileptiform convulsion with clonic spa.sms, followed by 
uncousciousn(\ss, suppression of urine, dilated pupil, coma and death, 
generally forty (ught hours after the onset of the symptoms. Haemor- 
rhagic. (‘iicephalif is occurs dining the secondary stage, as a rule after 
the second injection. 

Jaundice, appears in the course of treatment and may start sudden- 
ly, may be intense and may end fatally. Three types of jaundice are 
usually found; they are:— 

(а) JJarhf yauudiCMisually commences within a few hours, may 
appear suddenly, or after subsequent injections. 

(б) Late jaioidice is a more serious (lisorder and appears several 
weeks to several months after termination of a course of injections 
Unless followiul by acute yellow attrophy of the liver, recovery takes 
place. ^ Inver may be enlarged, with bile and traces of albumin in 
the urine. 

32 
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(c) Acufe yellow atrophy of the liver is a more serious complication 
and appears some weeks.atter the end of a course of treatment. 

The following factors influence toxicity : — (l) Abnormal toxicity 
of the drug; (2) errors in technique; and (3) susceptibility of the 
patient; and aie avoided by (1) using a reliable preparation; (2) 
following the same technique in the preparation and administration 
of the drug; (3) a preliminary examination of the patient for possible 
visceral disease; and (4) watching the patient during the whole course 
of treatment. 

Treatment of poisoning.— Since the symptoms of nitritoid reaction 
resemble anaphylaxis and nitrite poisoning, adrenaline and atropine 
are suitable remedies. It can also be prevented by giving 20 to 30 
ms. of spiritus ammonije aromaticus m a little water five minutes 
before the injection, which is given very slowly By giving one- 
tenth ot the dose an hour before the remainder is given, the toxic 
symptoms may be averted. The patient should be carefully watched 
for any of the late toxic symptoms during a course of treatment and 
if any appear, further treatment should be suspended. Nephritis and 
other symptoms are treated on general lines. ISodium thiosulphate 
IS useful in arsenical dermatitis {see page 86). 

For encephalitis, Schamberg and Wright recommend the follow- 
ing: -Bed; spinal puncture, withdrawing 50 c c. liquid; venesection, 
withdrawing 60 to 100 c c, blood; thorough purging; large doses of 
bicarbonate of soda; injection of adrenaline, 5 ms. every four hours 
by day ; oxygen inhalation for anoxaemia of the brain. 


Therapeutics 

These preparations are largely used in certain types of 
protozoal and spirocbaetal infections, and are of special 
value in syphilis, Vincent’s angina, yaws, etc., and good 
results have been reported in relapsing fever and rat-bite 
fever. A single injection of arsenobenzol or any of the 
derivatives will cause the spirochastes to disappear in a few 
hours from the chancre, and since a single dose will not 
reach all the parasites, the injections are repeated. After 
three injections the Wassermann reaction if positive be- 
comes negative in most cases, but the improvement is not 
permanent, for after some weeks or months the reaction re- 
appears and the symptoms of secondary syphilis begin to 
appear. It is therefore necessary that mercury or bismuth 
should be given after these injections and continued on the 
usual lines. The advantage of using arsenobenzol is the 
rapidity of its action, whereas the concentration required to 
sterilise the system with mercury is obtained after several 
days or weeks. Therefore after the immediate action has 
been obtained by the use of arsenic the treatment should be 
supplemented by the slow and prolonged action of mercury 
or bismuth. If proper treatment is adopted early during the 
primary lesion it will prevent secondary symptoms and eiffect 
a definite cure. 

In the secondary stage with definite serum reaction, it 
will cause, disappearance of t:^ mucous lesions of the mouth 
and ‘throat, and the healing ofthe skin rashes within a short 
time. In the tertiary stage the treatment should be com- 
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billed with courses of iodide. During pregnancy ihj^4njoc- 
tions of both neoarsphenamine and bismuth should b& given, 
but in small doses, at the same time the kidneys should be 
watched to avoid developing nephritis. 

The modern conception of the treatment of syphilis with 
arsenobenzol compounds is not to use a large dose to produce 
a high concentration of the drug in the blood for a limited 
period, but to maintain a moderate concentration for a pro- 
longed period, by giving a series of injections in moderate 
doses instead of a single large dose It has therefore been 
found necessary to give intramuscular injections more fre- 
<piently so as to maintain a moderate concentration of arse- 
nic for a prolonged period to elfect complete recovery. 

tiome cases of syphilis do not improve under arsenobenzol 
and Ehrlich suggested that the failure was due to the 
parasites inhabiting in out of the way parts of the body, 
e.q. cerebro- spinal Iluid, which the drug could not reach 
After an injection most of the parasites in the blood stream 
are killed, but a few surviving ones slowly multiply and 
reinfect the whole system. 

In the treatment of syphilis arsenobenzol is the drug of 
choice in early cages (chancre and secondary manifestations) 
affecting young healthy persons. Neoarsphenamine is pre- 
ferred for elderly people, ])regnant women, children and 
patients with cardiac, renal and other complications. Silver 
.salvarsan is useful in nenrosyphilis, extensive gummatous 
ulcerations and amemia But since the preparation of the 
solution of salvarsan is complicated, and therefore not suited 
for routine use, and its use was followed by a large number 
of accidents from errors in techni([ue, neoarsphenamine has 
practically replaced it and is extensively used. 

Salvarsan and neoarsphenamine have been used in mala- 
ria, yellow fever and human trypanosomiasis, but the results 
have not been encouraging. 

Cerebrospinal syphilis should be treated with neoarsphe- 
namime and bismuth, or salvarsanised serum may be admi- 
nistered fortnightly by intraspinal or intracisternal injec- 
tions. iMany syphilologists are however doubtful regard- 
ing the value of this treatment in cerebrospinal syphilis. 
Since tryparsamide has the j^ower of penetrating the 
central nervous system more readily than other arsenical 
preparations, it has been used in neurosyphilis, but it has 
little power in killing spirocluetes and is not of any value in 
either primary or secondary stages, or against gumma. 
It has not proved successful in the treatment of early mani- 
festations of cerebro-si)inal syphilis, but gives good results 
in disseminated sclerosis wiien given before irreparable 
damage of the nerve cells h^i^e resulted and may be com- 
bined with malaria treatment. It is said to possess .re- 
markable power of reinforcing'processes of natural resistance 
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and promoting recuperation. It is valuble in human trypano- 
somiasis and has been used in filarial infection and chyluria 
■with some success {see page 511). 

Acetarsol has been used in yaws with some success, but 
the results were disappointing in trypanosomiasis, syphilis 
and filarial infections. It is active when given by the mouth. 

Contra-indications.— (1) The injection should never be 
given on a full stomach, or when the blood-pressure is high. 
(2) It should not be given to persons suffering from hepatic 
disorders, chronic renal disease (of non-syphilitic origin), 
diabetes, or chronic myocardial degeneration, or to cases 
exhibiting evidences of recent endocarditis. (3) Owing to the 
congestive action of this drug it should not be used in cases 
with signs of active pulmonary tuberculosis, fetid bron- 
chiectasis, or serious lung disease. (4) Patients whose vessels 
are atheromatous or who have suffered from cerebral 
hasmorrhage are also bad subjects for salvarsan. (5) Persons 
showing special iodiosyncrasy to arsenic. (6) Persons suffer- 
ing from non-syphilitic retinal diseases or aff*ections of the 
optic nerve. (7) Advanced cerebral mischief and cachexia. 

Method of administration.— Solution of arsenobenzol or 
novarsenobenzol given subcutaneously produce local irri- 
tation and inflammation These effects are due partly to the 
drug and partly to the reaction of the solution, acid solu- 
tions cause sevei’e and persistent pain, while alkaline solu- 
tions produce corrosion, ulceration and even gangrene. Neo- 
arsphenamine though forms a neutral solution also produces 
severe pain, inflammation and fibrosis. Rectal administra- 
tion has also been suggested but is not so effective. The 
usual method is the intravenous route. It is practically 
painless, and there is seldom objectionable local effects at 
the point of injection ; if any should arise it may be ascribed 
to faulty technique. Moreover the time spent in bed is 
greatly reduced by this method. Whatever method is used 
strictest asepsis must be maintained These injections 
should be followed by mercurial treatment, and usually in- 
jections of calomel or mercurial cream are given. When 
intensive treatment is required, a series of six intravenous 
injections, once a week, constitutes a course. But usually 
three injections are given at fortnightly intervals. The 
highest dose of salvarsan for a healthy adult man of average 
weight is 0 5 grm. intravenously, and 0 4 grm for a woman. 
For a child ten pounds in weight the first dose should not 
exceed 0.01 grm. The maximum dose for a healthy adult 
Indian is somewhat lower, preferably 0.4 grm, of salvarsan 
for a man and 0 3 grm. for a woman. The dose of neoarsphe- 
namine is greater than salvarsan in the proportion of 3 to 2^ 
i,e. 0.6 grm. of neoarsphenamine equals 0,4 grm. of salvarsan. 
The dose should always be varied with the strength and 
condition of the patient. It has been found that smaller 
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doses frequently repeated give as good results as full doses 
and are less dangerous to the x>atient 

Injection of Salvarsanised Serum.— Since very little aisenic passes 
into the c.entral nervous sysienn intravenous use ot salvatsan is not 
very useful in cerebrospinal syphilis. It has therefore been su^^?estecl 
that in these cases salvarsanised seiiitn may be injected directly 
into tlu^ spinal canal. The results have been rather hopeful specially 
111 the treatment of t.ibes. 

f'-E/lis ]\EfJi(trJ. — hlie patient is given an oidinary dose of 
salvaisan oi neo-sal varsan intiavenonslv, and after an hour 40 o.c. of 
blood IS witlidniwn from a vein, ivliich is allowed to clot and left for 
24 honis on ice ; 12 to 15 c.c. ot serum is then drawn off and centn- 
fugalised. Tins sei urn contains about 0 01 mg. of salvarsan per c.c. it 
is heatvd to for hall an hour '^flns may bo dilated with normal 
saline to mak(^ oO cc and injected liy Inmliar puncture, an eciual 
volume of ceri^hro-spinal fluid being first withdrawn. The injections 
are safe and may be repeated after two weeks. 

FOTASSII IOI>II>lTM 

(Pofc. lod.) 

Potassium Iodide. KI 

« 

Source.— Obtained by the actfon of excess of iodine on a solution of 
potassium hydroxide, evaporating to drymiss, fusing with charcoal, 
and purifying by ca v«tallisation from Avater Contains not less than 
99 p.c. of potassium iodide. 

Characters. — ( hlourless, transparent or somewhat opaque, crystals, 
or a wiiite uraiiular powder. Odouiless; taste, saline, slightly hitter. 
Soluble m 0 7 parts of wa.t(‘r, in 12 jiarts of alcoliol (1)0 p c.), ni 2 parts 
ofglvceiin. 

Incompatibles. Hisiniith siihnitrate, spirif-us adlieris nitrosi, solu- 
tions of ferric salts, dilute hydrochloric acid, liq strych hydrochlor., 
potassium chlorafe, alkaloidal salts, and substances containing 
starch 

B.P. Dose —5 to 30 grs. oi 0.3 to 2 grm. 

fSOI>II IOI>II>UM 

(Sod. lod.) 

Sodium Iodide. Nal 

Source. — Iha'pared from iodine and a solution of sodium hydroxide 
by a proc(‘ss .similar to that adopted in making potassium iodide, 
the salt iieing crystallised at a temperature not less than 20°C. 
Contains not less tluin 99 p.c. of pure sodium iodide. 

Characters. — A white, crystalline powder, deliquescent, having a 
saline ami somewhat bitter taste. Soliibiltfij than 1 part of 

water, 1 in 3 ot alcohol (90 p.c.). 

B P. Dose. — 5 to 30 grs. or 0.3 to 2 grm. 

N ON-OFPKU An Pk lOPAUATION 

1 Ammonii lodidum.— In minute colourless cubical crystals, or as white 
granular powtiei. Udourless, with a shaip saline taste Very hygroscopic. 
Becomes yellow or brownish when exposed to air and light Dose —2 to 6 grs. 
or 0*12 to 0 4 gi m. 


PH.VliMAC;OLOGY OS' IODIDES 

Internally . — The action of iodides is identical 'with that 
of iodine, except that these are less irritant to the gastro- 
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intestinal tract, and are therefore used in preference to 
iodine. Large doses cause irritation of the stomach and give 
rise to nausea and vomiting if used in concentrated solution. 

Iodides are absorbed by the intestine and circulate in the 
blood as iodide through which it penetrates the different 
tissues of the body. The acid in the stomach may liberate 
highly irritating iodine. They are excreted with the saliva 
within a short time and give a metallic taste in the mouth. 
In large doses they produce a group of symptoms known as 
iodism. Besides the characteristic action of iodine they 
increase the secretion of bronchial glands during elimination 
through the respiratory mucous membrane, producing a flow 
of thin mucus, and liquefying tenacious secretion. Potassium 
iodide tends to lessen viscosity of the blood, dilate peripheral 
arterioles and reduce irritability of the heart without aff'ec- 
ting its contractility. 

They are diuretics, and are more powerful than chlorides. 
They act possibly by diminishing reabsorption from the 
tubules. 

Excretion of lead and mercury fixed by the body is made 
rapid by potassium iodide. It forms insoluble, unabsorbable 
and non-poisonous lead iodide. 

As the spirochmfces of syphilis are not killed by the appli- 
cation of iodide to a syphilitic lesion, it does not act as a 
parasiticide. The specific effects in the tertiary stage are 
exerted not on the parasites but upon the tissues in which 
the parasites live and which have reacted to their presence 
by the formation of gumma. These dissolve under the action 
of iodides. They combine with antitrypsin which normally 
prevent the resolution of necrotic tissue and set free proteo- 
lytic ferments which digest and absorb gummatous tissue. 

Iodine is contained in the form of thyroxine in the thyroid 
gland, and administration of iodine or iodides increases the 
iodine content of the gland with corresponding increase of 
its activity. 

Elimination. — Iodides are rapidly eliminated mainly by 
the urine, but partly also by the saliva, gastric juice, sweaty 
milk, and other secretions and body fluids and effusions. 
Seventy-five per cent, of the dose appears in the urine 
within twentyfour hours. The remainder may remain in 
organic combination in the body. Swift reporteli that iodine 
was not found in the cerebro-spinal fluid even after very 
large doses given by the mouth. Later Campbell and 
Snodgrass demonstrated iodine in the same fluid after oral 
use, and in larger amount after intravenous use. 

Untoward effects,— Iodides sometimes give rise to certain 
symptoms either when continued for a long time in large 
doses or even with small doses due to idiosyncrasy. Thev 
are manifestations of irritative phenomena of the skin and 
the mucous membranes. 



IODIDES 


503 


SMn , — In escaping through the skin they produce cuta- 
neous eruptions, vesicular, bullous or hgemorrhagic, starting 
from the papillary layers and not from the sweat glands. 
All these skin reactions are due to the iodine set free in the 
skin glands by oxidation. Serious eruptions usually occur 
in patients with low vitality, and in those with chronic 
nephritis. Cleanliness of the skin and small doses of arsenic 
are the best prophylactics known at present 

Mucous membranes — The mucous membranes of the nose, 
throat, bronchi, conjunctiva, etc., are irritated by iodides 
giving rise to symptoms of iodism. There is running of the 
nose, oedema around the eyelids, sneezing, and headache, the 
symptoms resembling acute cold or influenza Sometimes 
there may be oedema of the glottis with swelling of the 
parotid glands, a metallic taste in the mouth, loss of appetite, 
furred tongue, and salivation; while vomiting and diarrhoea 
may appear in more severe cases. Sometimes the symptoms 
disap])ear after the dose is increased, and are more common 
when the excretion is interfered with as in those suffering 
from nephritis, and disappear with the stoppage of the drug. 
The cause of these symptoms is not clearly understood. 
They are not due to liberation of iodine, nor to anaphylaxis, 
but are supposed to be due to alteration in the colloid equili- 
brium (Hollmann). It has been shown that intravenous injec- 
tion of iodides alters the surface relation of the blood, and 
that these produce aulema from altered colloid-water affinity. 

Treatment. — (’aibonato of aminoninin, sp. amnion, aromat., or 
bicarbonate of potahsimu (mntrols iodism. Fowler^s solution prevents 
skin eiuptions. Ikiloiiini hu'tato is also used. 

TjunixPEUTios OF lomuEs 

Infernalhj . — Iodides are employed in the same class of 
diseases where iodine is indicated but the following deserve 
a special notice : — 

Respiratory passage.— As the iodides liquefy the 
phlegm and help expectoration, they are used in bronchitis, 
broncho-pneumonia and pneumonia. But since iodides pro- 
duce hypertemia and excite secretion of the respiratory 
mucous membrane, they are contra-indicated in acute bron- 
chitis and otlier acute forms of respiratory troubles, e. g. in 
the early stage of pneumonia. It is helpful when the condi- 
tion is ciironic and the sputum more tenaceous, as for instance 
in asthma and asthmatic bronchitis Although they have no 
action on the bronchial muscles they are used in bronchial 
asthma in 5 to 10 gr doses, often with benefit. In pleurisy 
they help absorption of pleuritic fluid. In pulmonary tuber- 
culosis tliey increase both the cough and expectoration and 
in some cases may accelerate hemoptysis. By breaking the 
tubercular nodules they causa fresh infection by freeing the 
bacilli. 
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Heart and circulation —Iodides are used to absorb the 
effusion in pericarditis, and the deposits over the valves. 
They are extremely valuable in all conditions of the heart 
and the vessels following tertiary manifestations of syphilis. 
They often give relief to pain of aneurism. Prolonged use 
sometimes lowers the blood-pressure, but as a rule fails 
unless of syphilitic origin. It is believed that it helps to 
bring the pressure down by its action on the carotid sinus 
(page 285) provided there is sclerosis of the sinus. Beneficial 
results have been obtained in angina by giving iodine and 
iodides intravenously, and by subcutaneous injections of 
CO 2 ; both may be used either alternately or simultaneously 
It is a valuable remedy in arterio-sclerosis and Stockman 
has suggested that the value of this drug is due to produc- 
tion of a large amount of thyroxin. 

Brain.— It has been used in hydrocephalus, but only acts 
as a^ palliative. In meningitis and in cerebral lesions of 
syphilis, a combination with bromide and mercury is the 
time-honoured treatment. 

Skin. - Many syphilitic cutaneous diseases are sometimes 
cured by full doses of iodides. 

Scrofula. — The iodides, especially syrupus ferri iodidi, 
either alone or with cod-liver oil, have a remarkable effect in 
tuberculosis when the glands are affected. 

Syphilis.— Although iodides have no toxic effects on 
treponema, sodium iodide has given good results in locomo- 
tor ataxy given intravenously (1 to 3 grm. in 10 p.c. solu- 
tion). They are of immense value in tertiary syphilis, or 
rather in the manifestations of untreated syphilis which go 
to the tertiary stage. Periostitis, nodes, gummata, syphilitic 
deposits in the brain and other organs disappear with 
remarkable rapidity. Success depends upon boldly pushing 
the drug in doses of 20 to 40 grs. or even 60 grs. three times 
a day. They sometimes do good in the secondary stage 
specially when combined with mercury. They have no 
effect in primary stage, but are efficacious in congenital 
syphilis. 

Goitre.— Iodine or iodides in small doses (2 grs. daily) 
sometimes produce good results in simple hypertrophic 
goitre and have been used both for prevention and treatment. 
But the patient requires to be constantly watched to prevent 
the symptoms of hyperthyroidism which may follow if the 
dose IS large and used for a prolonged period. In Graves' 
disease its use has proved beneficial m reducing the meta- 
DOlic rate prior to partial thyroidectomy. 

Large doses are of great value in actinomycosis or 
sporotrichosis in 60 to 120 grs. given daily. 

Metallic poisons.— Potassium iodide eliminates lead and 
mercury and other metallic poisons from the system : mag- 
nesium sulphate should always be given in these cases in 
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combination with the iodide, otherwise the metallic salt may 
be reabsorbed from tlie bowels. 

Prescribing hints. — Potassium iodide is best adminis- 
tered freely diluted in water or milk, preferably an hour 
after food. When taken in this way the chances of iodism 
are less While some patients sulfer from iodism within a 
few hours after a relatively small dose, others bear quite 
large doses. Given soon after meals, it may cause gastric 
irritation from libeiation of iodine, but taken half an hour 
before meals it is free from this effect. As they are incom- 
patible with too many drugs, iodides should preferably be 
prescribed alone They are lncom})atible with alkaloidal salts, 
and should not be prescribed with liquor strych. hydrochlor. 
which will throw down alkaloidal precipitate. Pot. iodide 
should not be used with calomel as it forms a highly irritating 
and toxic iodide of mercury. Acids for the most part 
decompose iodides setting free iodine The same is true with 
hydrogen ])eroxidc. Iodides precipitate heavy metals When 
prescribed with ferric salts iodine is liberated, also when 
combined with spiritus letheris nitrosi if acid. When com- 
bined with subiiitrate of bismuth the mixture turns yellow 
from free iodine and from formation of iodide of bismuth. 

Class C ; Drugs used in Leishmaniasis 
AXTIxUOxMI irr POTASSII TAKTRAS 

(Antirn. et Pot Tart ) 
o tas s i 1 1 m A n t i m o n y 1 1 a r t r a t e 

Syn.— Antiiiionmui I’artaiatiun ; I'ailni Kinetic. 

Source.— < )btaiu(‘(l by t he intiu’action of antimonious oxide and 
poiassiiiiu ncid tai irate, ('oiitains not less than 90 p.c postassiuin 
antimonyltart rat(‘ 

Characters.— Colourless, trans])areut crystals, or a white, granular 
powder ; eftloiescent; tast(% sweet, no odour. Soluble in 17 parts of 
water, in 5 parts of boiling wuiter, insoluble in alcohol (90 pc.). 

B.P, Dose. to i gr. or 0.002 to 0.008 grm. Emetic.— I to 1 gr. or 
0.03 to 0.06 grm. Tntvfxvenouslif to 2 grs. or 0.03 to 0 12 grm. 

Nets —Solution for injec-tiou inav he sterilised by heating m an 
autoclave, by tyiidalhsation, or by liltratioii. 

AxATf inOxAII KT SRI>II TARTRAS 

(Antim. et Sod. Tart.) 

Sodium Antimonyltartrate 

Source.— May obtained by the interaction of antimonious oxide 
and .sodium acid tartrate. 

Characters.— (h)Iourles.s and tran.sparent, or whitish, scales or 
pow'der. No odour; taste, sweetish. Hygroscopic. Soluble in 15 
parts of wat(‘r, insoluble in alcohol (90 ().c.). 

B.P. Dose.— a'a to \ gr or 0.002 to 0.008 grm. Emetic.—^ to 1 gr. or 
0.03 to 0.06 grm 1 ufravenouslif.--^ to 2 grs. or 0.03 to 0 12 grm. 

Non-official Preparations 

1. Vinum Antimoniale — Tartarated antimony 4 grm , boiling watei 4 mils , 
sherry q.a. to ICOO mils. Dose —10 to 30 ms. or 0 0 to 2 mils. 
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2 Stibenyl —Sodium acetyl-jp-aminophenyl stibinate — Abiowni&h powdei^ 
soluble 1 in 10 parts ofwatei Can be given intiamuscularly Results have not 
been encouraging. Dose— tc 1^12 gi. oi 005 to 0.1 gim intravenously. 

3 Urea Stibamme— A compound of uiea and jp-amino-plienylstibinic acid 
Gives good results in the treatment of kala-azai with injections of 0 05 to 0 3- 
grm in 2 p c solution twice a week intravenously. 

4 Stibosan Syn—Von Heyden— It is a sodium salt of w^chlol-^■acetyl- 
ammophenyl stibinic acid Useful in kala-azar Dose— ^2 to 0 3 gim 
Solutions should not be boiled and should be prepared fresh to make 1 to 
2 p c solution A stable compound and does not undergo any change when 
exposed to an 

5 Neostibosan. Sy7i.-~Vo7i Heyden 693 B— It is diethylamine-j:)-amino- 
phenylstibinic acid Can he given mtrmmisctdaily 0 3 grm in distilledwater 
to make 25 p c solution. Eight daily injections are given The total quantity 
being 2 5 grm Dose»—0 05 to 0 2 gim. intravenously. 


Pharmacology 

Externally — of antimony are powerful irritants to 
the skin and form characteristic local lesions, first papular,, 
then vesicular and lastly pustular. These rashes resemble 
small pox and are due to the formation of insoluble irritant 
precipitates at the orifices of the sweat glands by the acid 
perspiration The pustules sometimes coalesce and form a 
big ulcer which on healing leaves an unsightly scar 

Internally . — In the stomach antimony has the same irritant 
action as observed on the skin, but the degree of irritation 
depends upon the amount used. In small doses it produces a 
sense of warmth and soreness, and in larger doses loss of 
appetite, nausea and increased secretion of gastro-intestinal 
mucus ^ In still larger doses (1 to 2 grs ) it induces vomiting' 
which is accompanied by depression, cold perspiration, 
hurried respiration and increased bronchial and salivary 
secretion. The vomiting is due to direct irritant action on 
the stomach, although it was once attributed to stimulation 
of the centre. The salts dissociate in the stomach and 
intestine and increase their peristaltic movement. But the 
antimony ion is slowly absorbed from the stomach, therefore 
the effects are entirely confined to the stomach, and since 
most of it is expelled out very little enters the intestine, 
unless a large quantity is used, or more passes into the 
intestine than is expelled out by the vomit. In toxic doses 
It IS a powerful gastro-intestinal irritant like arsenic. 

Heart and circulation. — From the beginning, even in 
small doses, antimony reduces the force and frequency ot 
the cardiac beat which tends to become intermittent, and 
in laige doses the heart becomes profoundly depressed with 
acceleration of the pnlse-rate. The blood-pressure falls- 
considerably (1) partly from the depressed condition of the 
heart (p partly from the relaxed state of the arterioles 
caused by the depression of some portion of the vaso-motoi‘ 
^stem, and (3) partly rellexly from the stomach (nausea). 
Hence, antimomy is a powerful cardiac and circulatory 



ANTIMONY 


507 


depressant. Antimony probably circulates in the blood in 
combination with proteins. Ifc increases the iromber of 
leucocytes and is said to diminish the red blood-cells. 



A B 

Fig. 25.“~rcr fusion of isolated Heart of Ttabbit. A. Showing the effect of 
potassium antimony tartrate (1 c.c. of 1 p.c. solution). B. Effect of sodium 
antimony tartrat(3 (1 c.c. of .1 p.c. solution). Note weakening and slowing of 
the heart, tlie effect is more marked with pota.ssium salt. 

Respiration. — Res|)iration is very much depressed after 
a brief stimulation. Inspiration becomes short, expiration 
prolonged, and finally respiratory movements become irregu- 
lar. In fatal poisoning the lungs become congested. It 
increases the bronchial secretion and helps ex])ectoration. 
This effect is cluefly reflex from gastric irritation. 

Temperature is not much affected in healtli but is reduced 
in fevers, owing chiefly to diaphoresis, caused by (1) the 
depressed condition of tlie circulation, (2) dilatation of peri- 
pheral vessels, and (3) ])OssibIy to some extent from gastro- 
enteritis. 

Nervous system. — The cerebrum is depressed causing a 
feeling of languor, inaptitude for mental exertion, lowness of 
spirits and sleepiness. These effects are indirect through 
circulatory depression and disturbances of the gastro- 
intestiiml tract. 

Metabolism.— Its effects on metabolism aire much the 
same as those of phosphorus and arsenic. Continued long it 
causes fatty degeneration of many organs specially the liver. 
The glycogen may disappear from the liver, and there is in- 
creased elimination of nitrogen and deficient oxidation of 
tissues. 

Micro-organisms.— Like arsenic, antimony in dilutions of 
1 in 200,000 kills trypanosomes, and the trivalent antimony, 
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whether in organic or inorganic .combinations, is more toxic 
than the penta valent form. Antimony therefore has a specific 
action on trypanosome in much the same way as quinine on 
the malarial parasite. In fact Cushny has shown that in 
dilutions of 1 in 500,000 it has a destructive action on trypa- 
nosome in the blood On the other hand Neguchi has point- 
ed out that the highest dilution of tartar emetic lethal to 
cultures of leishmania is 1 in 100 in intro^ and that its action 
is not increased by contact with fresh animal tissue. In the 
body its concentration is not likely to be greater at any time 
than 1 in 10,000. Moreover pentavalent compounds are 
excreted more rapidly than trivalent derivatives. In fact 
Brahmaehari has shown that 30 to 10 p c. of urea stibamine 
is excreted within 21 hours after injection, whereas only 6 
p c. of tartrate is excreted in the same period. It is evident 
therefore that antimony by itself cannot cure kala-azar, and 
it has been suggested that either it forms a new cornpound 
with the tissues of the host which exerts a parasiticidal 
effect, or that it liberates from the tissues immune bodies 
which destroy the parasites. 

Elimination. — Absorption of antimony is slow, the salts 
are excreted by the kidneys, bile, skin, mucous membranes of 
the bronchi, gastro-intestinal tract and mammary glands A 
portion is stored up in the liver. A considerable amount 
is excreted bv the intestine, a large portion is also thrown 
out bv the kidneys. 

Toleration.— Large doses given several times a day some- 
times do not induce vomiting, thereby producing tolerance of 
the drug 

Acute toxic action is very much the same as that of arsenic. Pam 
and discomfort in the reojion of the stomach, headache, general weak- 
ness, profuse diarrhoea and jaundice are some of the symptoms. 
Albumin appears in the urine and the pulse becomes slow and weak. 
The post mortem appearances are not so marked as m arsenical 
poisoning. 

Treatment— Emetics or stomach-pump if vomiting is not free. 
Tannin is the chief antidote in any shape. Strong tea, coffee, gallic 
acid, astringent infusions, and demulcent drinks should be freely 
given. Stimulants, strychnine subcutaneously. 

Thekapeutics 

Externally . — As a counter-irritant, tartarated antimony 
ointment (5 p.c ) is used in cases of kala-azar of children who 
cannot be given intravenous injections. Application of 1 to 
2 p.c. tartar emetic ointment has given good results in the 
treatment of oriental sores. 

Internally. Gastro-intestinal tract.— As an emetic, tartar 
emetic is not suitable in cases of poisoning on account of its 
tardy action and the general prostration it induces, but is of 
great service in those cases of acute inflammatory affections 
of the respiratory tract, such as croup and bronchitis where 
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both emesis and vascular depression are needed. Formerly 
antimony was used largely in acute inllammatory fevers, but 
its use has now been f^iven up. It is only used in cases of 
bronchial aifections of children in combination with ipecac- 
uanha tincture. 

It is chiefly used in the treatment of several tropical 
diseases, such as leishmaniasis, trypanosomiasis, yaws and 
bilharzlasis It has also been used m malaria and lilariasis, 
but the results have not been encouraging. 

The treatment of leishmaniasis with antimony prepara- 
tions constitutes one of the most important advances in 
chemotherapy. The best results are obtained when the treat- 
ment is commenced early. In fact 18 to 25 injections of 
tartar emet ic or sodium antimonyltartrate spread over two 
to three months will effect complete recovery. The routine 
method is to give these injections intravenously, commenc- 
ing with 0.5 c.c. of a 2 p.c. solution and gradually increasing 
the dose by tlie same amount each week till a maximum of 4 
to 5 c.c. is reached or until 2 to 8 grms. have been given. 
These injections can be given every 2 or 3 days as long as no 
toxic symptoms or any excessive reaction occur. Some pre- 
fer 1 p.c. solution. The solution can be sterilised by boiling. 
If any fluid escapes into the tissues around the vein there 
will be pain and inflammatory induration. According to 
Napier the maximum curative dose of tartrate is 4 grm. for 
every 100 pound of body weight. In practice however a 
maximum of 2.52 grm. in 3o injections is suilicient. The 
total amount required to produce complete cure possibly 
varies. For children or debilitated patients the initial dose 
should be 0*25 c.c. Childreu tolerate relatively larger doses 
than adults. 

The success of the antimony treatment has led to the 
introduction of many preparations, but urea stibamine of 
Brahmachari, gives the best results, and cases resistant to 
tartrates or other ])reparations recover under its use. Al- 
though it is claimed by some workers that neostibosan is 
superior to many other prcqiarations inasmuch as it ehects a 
cure with eight daily injections, the results have not been so 
brilliant as anticipated, and if, has no advantage except that 
it can bo given intramuscularly. An adequate course of 
urea-stibamine in kala-azar for an adult is 1‘5 to 2*5 grm., 
that for neostibosau is 4 0 to 5*0 grm. Urea-stibamine is 
therefore more potent. ^ 

Owing to the toxicity of the potassium salt, sodium tar- 
trate of antimony is preferred by many in the treatment of 
bilharziasis. The routine method is to start with I gr. 
dissolved in normal saline, and increase by I gr. with each in- 
jection till a maximum of 2 gr, is reached. These injections 
are given on every alternate days. For children the initial 
dose is i gr. Not more than 25 to 30 grs. are given during 
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the whole course. A trivalent antimony compound of pyro- 
catechm sodium disulphonate (Fuadin) has been used. The 
injections are given into the gluteal muscle. The usual 
dose is 1 5 c c. of a 7 pc. solution on the first day, 3 5 c c. 
on the second day, and 5 c.c on the third day, after which 
the same dose is given on alternate days till the fifteenth 
day. 5 c c. contains 42.5 mg. of antimony. It has also given 
good results in granuloma inguinale when used in the same 
way as for bilharziasis. 

The intravenous injection is contra-indicated where any 
pulmonary or gastro-intestinal complications are present. 
It should not also be given to patients suffering from chronic 
renal troubles or to those with feeble pulse and low blood 
pressure. 

Toxic symptoms associated with intravenous injections.— As a rule 
no untoward symptoms are noticed mthe majority ot cases provided 
the treatment is commenced with small doses and gradually worked 
up to the maximum dose. A ceitain number of patients however 
show an intolerance to the drug, and untoward symptoms may appear 
even after very moderate doses. These symptoms may be classified 
as follows: {a) Gastro-intestinal symptoms. Severe fits of coughing 
and retching immediately^ after an injection is very common. These 
are less likely to occur if the injections are given on an empty 
stomach. Nausea and vomiting and sometimes acute diarrhoea may 
follow an injection. (6) A slight rise ot temperature with or without 
ngorj this is of no significance unless excessive, (c) Cyanosis, rapid 
and irregular pulse {d) Nervous symptoms. General depression 
when the treatment has been continued long^ persistent headache and 
hemicrania. Rarely loss of consciousness and incontinence of urine 
and faeces (e) Pam on the shoulders and in the big joints, (f) 
Papular eruptions, (g) Symptoms suggestive of acute hepatitis with 
jaundice and recurrence of fever, (h) Anaphylactic-1 ike syndrome. 
Generally occurs suddenly after the 6th or 7th injection. Face 
becomes puffy, urticarial rashes appear all over the body, and diffi- 
culty of breathing. In severe cases pulse becomes imperceptible and 
■collapse sets in with stertorous breathing and unconsciousness. 
These symptoms disappear soon. Though alaiming no deaths have 
been reported. 

Appearance of any of these symptoms demands either redaction of 
the dose or stoppage of treatment 

Prescribing hints.— The use of antimony in the treat- 
ment of kala-azar is almost universal and the student should 
know its different methods of administration, la cases of 
children, or where its use is otherwise contra-indicated, 
tartar emetic ointment 5 p c. or metallic antimony 5 to 10 
p.c. in lanoline may be rubbed on the skin Only small doses 
■can be given by the mouth, and therefore in the treatment of 
protozoal diseases where stronger concentration is required 
this method is of no use. Intramuscular injections are 
wery irritating and painful, producing severe inflammation. 
Although several preparations are now available which are 
■claimed to have the advantage of not producing any local 
effect, the intravenous route is the only reliable method and 
should always he adopted. The injection is given with the 
patient lying down and this position should be maintained 
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for half an hour or longer if necessary. The injection shouhl 
not he given unless the physician is certain of the needle 
being in the lumen of the vein. No food should be given for 
one hour after injection Some patients are intolerant to 
^ven small doses of antimony. 

Class !)• Drugs used in Trypanosomiasis 

Tho.se infltide pontavjUont ai setiic coiiipound&, cu Tryparsamide, 
Cocodylates I'agc 4*J4), Atoxyl, and Bayer 205, Moranyl. 

TK Y PA It S AM II> IJ 

Tryparsamide. (Tryparsamid.) 

Source —It is sodium N-pliojiylglycmeamide-p-arsonate. Contains 
25.1 to 25 5 p r. of As iii orj^anic coinhiuatioii. 

Characters. —A colourless, ciystaJIuio i)o\vder. Freely soluble in 
water. 

BP. Dose.— 15 to 30 grs. or 1 to 2 grm., h\j subciitaneous, tn- 
i) amiiscular or uitraaenoKb injection. 

Action and Uses 

Eecently this preparation has been introduced for the 
treatment of trypanosomiasis. It causes disappearance of the 
human trypanosomes from the peripheral blood, specially the 
Gambicnsa infections. The usual dose is 0.3 to 3.0 grm. weekly 
in 10 p.c. solution intramuscularly or intravenously. The 
optimum dose is about <S3 mg. per kilo of body weight. A 
total dosage of 21 grm. is, as a rule, necessary. During the 
second stage, with nervous symptoms, it produces marked 
improvement in the cell content of the cerebrospinal fluid 
with arrest of the symptoms, in doses of 3 to 5 grm. Only 
disadvantage is that it also causes transient dimness of 
vision Van denBranden and his colleagues, m the Belgian 
Congo, advise a total of 20 to 10 grins, in early cases, and 50 
to 100 grms. in chronic ones, in doses of 3 grms , and 0.5 to 
2 grm. in children. 

N ( > y - <> eFi ( ; 1 A L Pr icr a k ati on s 

Sodii Aminarsonas. B.P.C. Sifn.—Atoxifl-y Soanun.— Hoth soamin and 
atoxyl which an^ (do.s<dy allied preparations were first tiied in the 
treatment of sleeping sickness; the fornuu' more extensively than the 
latter. They both cause the trypanosomes to disappear from the 
peripheral blood for long periods. OOiey were however found to he 
of little value in the sleejiing stage as they do not penetrate the 
meninges. 

A number of cases of recovery in the early stages have been 
recorded by different observers. The method of treatment is to give 
injections of either soanuii or atoxyl in 10 p.c. solution once a week 
The usual dose being 3 to 7 grs., coimmmcing Nyith 3 grs. and then 
working up to 7 grs. 'rh<% only disadvantage is that it may cause 
dimness of vision and 0 ])tic atrophy The sight therefore requires to 
be tested during the coinse of tieatmeat and any restriction in the 
field of vision necessitates either stoppage of the treatment or reduc- 
tion of the <lose. ^fhe routine method is either to give the injection 
every 5 or 6 days, or once a week for a month, or till 100 grs. have 
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been given and then to wait for one month, before another course is 
given. This is continued for at least one year alter all signs of the 
disease have disappeared (5ee also page 494-). i , 

Bayer 205. Syn.—Germamn.—A white amorphous powder, treely 
soluble in water and saline solution forming a neutral solution. 
Its composition is not known, probably belongs to the trypan red 
class of dyes. Pose.— 0.6 to 1 grm. in 10 p.c. solution intravenously 
or intramuscularly every 2 to 6 days up to 5 injections. 

Action and Uses.— Its action in this disease was established by 
giving injections of the drug to infected small animals, chiefly mice; 
and it has since been extensively used on human beings. The lesults 
were not very encouraging except in infections with T rhoclesiei')se. 
It is however more effective in early cases before the cerebrospinal 
fluid IS infected. As a prophylactic it has been found rathei effective 
giving protection for seven months. The total amount necessary 
to effect a cure is 10 grm, although the trypanosomes usually dis-, 
appear after 5 grm Its use is generally supplemented by the adminis- 
tration of tryparsamide, but it has been found that this increases the 
danger to sight of tiyparsamide. 

The drug is very expensive and produces toxic effects on the 
kidneys causing severe nephritis in some cases, which precludes 
its further use. 

Moranyl. Syn—Fourneaii 309.— It is similar to Bayer 205, possibly 
of identical composition. Belongs to the class of trypanocidal dyes. 
Administered in 10 p c. aqueous solution in doses up to 10 mil by 
subcutaneous or intravenous injection. This and Bayer 205 aie 
inferior to arsenicals. 

Class E: Drugs used in Amoebic infection 

These include Ipecacuanha and its alkaloids {see page 309), Acetarsol, Chinio- 
fonum, Carharsone, Entero-vioform, Rivanol, KurchiBark 

ACETA SOE 

' Acetarsol 

Syn — Acetarsone ; ^‘StovarsoP^ 

Source.— It is 3-acetylammo-4-hydroxyphenylarsonio acid. Con- 
tains 27.0 to 27.4 p.c. of As. 

Characters. — A white, crystalline powder. Almost insoluble in 
cold watei’, soluble in dilute alkalies 

B.P. Dose.— 1 to 4 grs. or 0.06 to 0.25 grm. 

Action and Uses 

Acetarsol is therapeutically active when given by the 
mouth and has been used with some success in chronic 
amoebic dysentery, specially in the resisting cyst-passing 
cases It is generally given by the mouth in 4 gr. doses 
twice a day after meals for ten days, which forms a course. 
The second course should be repeated after a rest of one 
week or better still two weeks. It is also given after a 
course of emetine to prevent relapse, but often fails to 
prevent this. It is used in lambliasis, treatment being given 
for one week. It has been tried in yaws, syphilis, trypano- 
somiasis and filarial infections but the results were not 
encouraging. 

Its only disadvantage is that it has a tendency to induce 
dermatitis. A few cases of death are on record, therefore it 
should he used with caution. 
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cmivioFoi^u 

Ghiniofoii. (Ohiniofon ) 

Syn.— Pulvis (Jluniofoni , ^^QiuuoxyP^; “Yatren.’^ 

Source. — It is a imvture of approximately four parts by weight of 
T-iodo-S-hydroxycpiinoline-a-sulpliorne aoid and one part by weight 
of sodium bicarbonate. Contains 28.2 to 29 6 p c. of I, and 38 to 22 p.c. 
of NaHCO^. 

Characters. —A ligld, yellow powder; odourless; taste, bitter with 
a sweetish after-taste. Soluble with elfei vescenco m about 25 parts 
of water; insoluble in alcohol (9.5 p.c ), in ethei, and in chloroform. 

Note —Solutions are decomposed by boiling 

BP Dose.— 1 to 8 grs or 0.06 to 0.5 grm. Bij rectal injection : — 
15 to 75 grs. or 1 to 5 grms 

Action and Umn 

Ohiniofon is a relative of quinine and is bitter. Because 
of its iodine content it is an antiseptic and may be used for 
washing the bladder and vagina, and as a mouth wash in 25 
to 3 p.c solution. 

Its chief use is in tlie treatment of amcebiasis in which 
condition it ivS adimaistered both orally and also by rectal 
injection As it is decomposed by the gastric juice it is 
giVen in enteric-coated pills in 4 gr. doses, three times a 
day for one week. Its use should be stopped for 8 or 10 
days before it is again repeated. It has the disadvantage of 
producing diarrluea. For rectal injection it is given in 
p.c. solution. About 200 c c. being slowly thrown up the 
rectum by means of a funnel and tube and retained for C to 
10 hours. This may be given several times a day at the 
beginning and then only once a day It is not a specific 
but a valuable adjunct to other treatment, and is often 
given after a course of emetine injection or alternately with 
emetine- bismuth-iodide in ammbic dysentery. It has also 
been used in bacillary dysentery and lamblial cysts. 

CARBAESONE (Not official). -4-carbaminol-phenyl arsonio acid. 
Contains 28.8 i).c. arsenic. It is extolled as a valuable remedy in 
amoebic dysentery and is non-toxic. It is administered by the mouth 
in 0 25 grm. or gr. do.ses in capsules twice a day for 10 days. 
Although practically insoluble in water it may be dissolved in 
alkaline aipieous soluf ions and is readily absorbed after oral adminis- 
tration and can be given foi prolonged period without eliciting any 
toxic effect. It does not produce any nausea or vomiting. In 
obstinate cases an enema of 2 grm. in 200 c.c. of warm 1 p.c. sodium 
bicarbonate solution is instilled mto the rectum after a cleansing 
enema, and repeated every alternate night for five nights. 

It IS contia-indicated where the kidneys and the liver are damaged. 

ENTERO-VIOFORM. (Not ofticial.)— lodoohlor-oxy-quinoline with 
sapamine. A greyish-yedlow powder almost msoluble in water and 
sparingly soluble in alcohol. (Contains 40 p.c. iodine. 

Dose.ko.25 grm. or gr. in tablets for ten days. The course 
being repeated after a week’s rest. Total quantity being 15 grm. 

It has been used in amoebiasis, bacillary dysentery and colitis with 
much success. 

RIVANOL. (Notoflioial). Syn^-Ethoooy-diamino-acridim lactate — A 
33 
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yellow dye-stuff with powerful antiseptic action. Useful in human 
amoebiasis, bacillary dysentery and acute and chronic enteritis of 
adults and children. 

Dose.— 0 025 grm. or | gr. for adults ; 0.008 grm. or i gr. for children, 
3 to 4 times a day. Ma^r also be used as enema, 10 to 20 oz. of 1 m 
5000 to 1 in 3000 solution injected slowly. 

Class F : Drugs used in Bacterial invasion 

Stir. ANirA I E 

{Not Official) 

Sym— Prontosil Album ; Sulphonamide P ,* Streptocide ; CoJsu- 
lanyde. 

It is p-amino-benzene-sulphonamide. A white crystalline, odour- 
less and almost tasteless powder. Sparingly soluble in water. 

Dose.— 8 to 30 grs. or 0.5 to 2 grm. in tablets. 

Owing to the introduction of proprietary names and 
because of their complicated chemical structure, much 
uncertainty exists regarding the nature of these com- 
pounds. All these compounds contain at least one benzene 

ring ^ (OeHe), at least one amino group (NH 2 ), and at 

least one sulphonamide group (NH 2 SO 2 ). By adding amino 

group to benzene ring— amino benzene, <( , i,e, aniline 

is formed. By attaching one sulphonamide group to the para 
position of amino benzene, para-aminobenzene-sulphonamide 

is formed, shortly known as '^Sulphanil- 

amide'^ the mother substance of all the other derivatives. 
All other preparations are either modifications of sulphanil- 
amide or compounds with a more complicated chemical 
structure. But all these compounds contain the three groups 
mentioned above. 

Other Non-official Derivatives 

1 . Prontosil. —The hydrochloride of 4'-sulplaami(Jo- 

2 4-diammoa2ohen2ene A red crystalline powder, soluble in 400 paits of 
water, Dose.~0 3 grm. m tablets. It is the original prepai ation. 

H,NO^ H Cl 

NHj 

2 . Prontosil Soluble.— The .disodmm salt of sulphonamino-phenylazo- 
Jiydroxy-acetylamino-naphthalene-disulphonic acid. Soluble, 1 in 26 of water. 
Dose —20 to 40 mils daily by intramuscular injection Supplied in ampoules 
^ntaining 5 and 10 mils of 2 6 and 5 p c. solution for intramuscular iniection 
By mouth 3 to 6 tablets daily. 

OH 

)> N = N 


• NH.CO CHj 
^SOgNa 
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3 Proseptasine Syn — M and, B 125 —It is jn-benzyl-ammo'benzene-sulphon- 
amide Dose—Qb gim. in tablets hy mouth Toxicity is negligible and larger 
doses can be given with safety 

Hi,NO^<^ ^ NH CH., <( ^ 

4 Soluseptasine.~It is disodium-ii-benzene-sulphonamide. Said to be less 
toxic than sulphonamide Dose—h to 20 mils of a 5 oi 10 pc. solution intra- 
venously 

5 M and B 693 —2 (p-aminobenzene sulplionamido) pyiidine Dose—Q.b 
grm in tablets or in ampoules foi injection 


NHa 



Fhabmacology 

Till recently sterilisation of the blood stream against some 
bacterial infection was looked upon as an unattainable ideal, 
but the introduction of these compounds has altered the situa- 
tion. It has been found that prontosil is ett'ective against 
Streptococcus Immohjticus, and when given to a patient will 
dilierentiate between the protoplasm of the bacteria and that 
of man and thus attack the bacteria leaving the tissue of the 
human host uninjured. 

It is decomposed in the body and it has been found that 
the activity of the drug lay in the sulphonamide part of the 
molecule and that sulphanilamide, weight for weight, is four 
times as active as prontosil. It has been found that the 
removal of the amino group from the para- position to the 
ortho- or meta- position destroyed the activity. Similar 
results also followed any attempt to substitute another 
radical in place of amino or the sulphamido-group. It follows 
therefore that to be effective three things are necessary, viz. 
(1) an amino-group attached to the benzene ring ; (2) a sul- 
phamido-group similarly attached ; and (3) that these groups 
must be in the para position, one to another. 

Administered by the mouth or given parenterally these 
compounds are readily absorbed, effectively penetrate all 
tissues including the cerebro-spinal fluid, and excreted by 
the kidneys. The maximum concentration of 10 mg. per 
100 c.c. of blood is reached between three and four .hours after 
the first dose of 1 grm. of M. and B 693. The concentration 
remains between 8 to 10 mg. for 24 hours, after which it 
quickly drops to zero within the next 12 hours. The con- 
centration in the cerebro-spinal fluid follows approximately 
parallel course ; the maximum being half the concentration 
in the blood. This explains the necessity of giving repeated 
doses at short intervals in order to maintain a high concentra- 
tion either in the blood or in the cerebro-spinal fluid. 

How these drugs act is not clearly understood, although 



516 PHAEMACOLOGY AND THEEAPEXJTICS 


different views have been put forward to explain their action 
in bacterial infections. These may be grouped as follows : 
(1) that they have a stimulating action on the specific and 
non-specldc body defences; (2) that they neutralise toxic 
bacterial products ; (3) that they act on the bacteria them- 
selves, either as germicides (bacteriolysis), or in some other 
subtle fashion by interfering with invasive power or ability 
to multiply (bacteriostasis) ; and (4) some combination of 
two or more of the above As a result of experiments, 
McIntosh and Whitby* have shown that these drugs do not 
stimulate leucocytic or phagocytic activity ; that they do not 
affect the speed of production or the quality and quantity of 
specific immune bodies ; that both in mm and vitro, these 
drugs are not instantly active and that there is a quantita- 
tive relationship between the effective dose and the number 
of bacteria affected ; that they are active on highly virulent 
organisms and those in the logarithmic phase of multiplica- 
tion they are inactive on ^‘rough’" organisms ; and they are 
not simple germicides. They probably act by neutralisation 
of some metabolic function or enzymatic activity. 

It has been suggestedf that they do not help development 
of immunity, so that when the treatment is stopped there is 
just the possibility of a relapse. Moreover by stopping the 
activity of the infective organisms they may hinder forma- 
tion of immunity in the body thus leaving the patient \vith a 
latent infection without the means to combat it. 

These drugs are highly selective in their action since only 
certain bacteria are susceptible. It is therefore necessary 
that the nature of the infecting organisms should be known 
before administering this remedy Even susceptible bacteria 
respond differently to the treatment ; while some forms are 
inhibited by smaller doses for a short period, others require 
larger doses for longer period. 

Excretion.— They are excreted with the urine in which 
they are detected within 45 minutes after administration by 
the mouth. Elimination is complete within 50 hours , but up 
to 60 p.c. IS excreted within 24 hours. When given in 
adequate amounts, sulphanilamide is excreted in bactericidal 
concentration in the urine and prostatic secretion, and dur- 
mg excretion acts as direct poison to the infecting organisms 
m the urinary tract. Given in smaller doses it is not effec- 
tive. The drug is more effective in alkaline urine. It has 
been found in the sweat and when given to pregnant animals 
m the ammotic fluid and the fmtal blood. It distributes itself 
by simple diffusion. 


f/% action.— The most common symptom is cyanosis due 

to sulphamoglobm and methsemoglobin being developed in the 


*The Lancet, Feb. 25, 1939. 

fCokkinis, British Medtcal Journal, Oct 22, 1938. 
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blood. This is more common when the intestine contains sulphur or 
sulphates. Headache, nausea, voinitinj?, breathlessness, lassitude, 
general malaise and renal irritation are some of the common effects. 
Exfoliative dermatitis, photosensitisation of the skin as also skin 
rashes ha ve been xeported Polyneuiitis and optic neuritis. Agranulo- 
cytic amemia, is peihaps the most seiious condition, it is fatal but 
rare. The benzene compounds are less toxic than the phenyl sulphona- 
mides. 

During administiation of any of these compounds sulphur con- 
taining drugs, like magnesium sulphate, oi foods, like eggs should 
be avoided as they aie likely to cause sulphamioglobiniemia. It is 
also usky to use some of the coal-tar deuvatives. 

TuDEAPEUI’ICS 

At first tliOvSO drugs were used chiefly in the treatment of 
streptococcal infections, and the brilliant results which 
followed their use made the clinicians give these a trial in 
the treatment of other infections. In fact they are used in 
all infections witli sulphonamide susceptible organisms, viz. 
Streptococcus hcGuiohjticits. S. viridans, erterococcns, B. coh 
and other coliform organsims, rjonococcus and memngococcus, 
but not pneumococcus. 

Thosi's derivatives liave been xised not only as a curative 
in puerperal septicaemia but also as a preventive before 
child-birth in patients who may have a septic focus. Similar- 
ly proiitosil has yielded very good result in erysipelas and 
its administration is followed by rapid fall of temperature. 
It cuts short the s])read of the disease and diminishes the 
mortality rate. They have been use<l with success in septic 
sore throat, otitis imulia, arthritis, etc. Recovery follows its 
use in meningitis, both streptococcal and meningococcal. In 
this condii ion it is used by intramuscular or intrathecal injec- 
tions. The usual dose is 10 to oO c.c. of 0 8 p.c. solution. 
These injections are continued until the cerebro-spinal fluid 
becomes sterile, wlien it should be given by the mouth in 
doses of 75 grs. (5 grm.) daily. They have been extensively 
used in gonorrhcea, cystitis and jiyolitis due to B. coli and 
B. typhosus, and are of special value in urinary infection 
occurring during or after jiregnancy. 0.2 grra. daily for six 
to eight days will clear up many cases of primary pyelitis 
or of pregnancy. 

M. and H. 008 acts more favourably in the treatment of 
pneumonia. It reduces the temperature within 24 to 48 
hours of giving the drug. Four tablets of 0.5 grm. are given 
as soon as the ])atient is seen, after four hours 2 tablets are 
given every four hours for 30 hours, to be followed by 1 
tablet every four hours for another 30 hours. It has also 
been used \vith success in gonorrhoea. Six tablets (3 grm.) 
are given daily for four to live days, then four tablets a day 
for live days, h^or women four tablets (2 grm.) a day for 7 
to 10 days followed by four tablets a day for live days 
during the menstrual period following cessation of treatment. 
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Prontosil soluble has been used in subtertian malaria with 
^good results. Similarly cures from undulant fever and one 
case of recovery from actinomycosis have been reported. 

Prescribing hints. — These preparations are as a rule 
given orally in doses of 75 grs. (5 grm.) a day When the 
temperature comes down 15 grs. (3 grm.) daily are given. 
They may also be used by intramuscular or intravenous 
injection. Ampoules for injection are available, or 0.8 p.c. 
solution of sulphanilamide in physiological saline may be 
used. In bad infections, 2 to 4 grm. a day by the mouth or 20 
,mils of 2.5 p.c. solution intramuscularly every eight hours 
should be given. At first the dose is high and as the fever 
declines the dose should be reduced and continued for some 
days after the temperature comes down to normal. 

Sulphanilamide is extremely diffusible and is rapidly excreted 
by the urine. It has the greatest bacteriostatic potency and a wide 
antibacterial range. In fact it arrests the growth of all sulphonamide- 
susceptible organsims with the exception of pneumococcus. 

Prontosil Rubrum is used for oral administration in the form of 
tablets and Prontosil Soluble is used by injection. The antibacterial 
range and potency are less than sulphanilamide, but these are less 
toxic. 

Proseptasine and Soluseptasine are the least toxic of all the sul- 
phonamide compounds but they are less potent. 

M. & B. 693 differs from sulphonamide in that one hydrogen of the 
SOgNHg group has been replaced by a basic pyridine group. It has 
the bacteriostatic potency at least equal to that of sulphonamide and 
a wider range of antibacterial action since it acts on pneumococcus 
in addition to other organisms. It is a white or nearly white powder 
with a slightly bitter taste and is available in two forms, vis, com- 
pressed tablets of 0.5 grm. each for oral use, and ampoules containing 
the same amount for injection. 


GROUP xvn 
VOLATILE OILS 

Geisteral Aotion oe Volatile Oils 

icro-organisms.— Tbe volatile oils are protoplasmic 
poisons and act as antiseptics, both when used externally 
and also when taken internally. Some are more powerful in 
this respect and these belong chiefly to the turpentine group, 
and the empyreumatic oils are largely used as efficient anti- 
septics and disinfectants. This action depends upon their 
volatility and solubility in lipoids which enable them to enter 
the bacteria more easily. The only drawback is their in- 
solubility in water. 

Skin.— Applied to the unbroken skin they first stimulate 
then depress the local sensory nerves and produqe irritation 
and itching followed by numbness. The irritation is accom- 
|)anied by redness caused by dilatation gf local blood vessels. 
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Volatile oils are therefore irritant^, rubefacients and mild 
anesthetics. Some of themy e.ry. turpentine, rosemary, caju- 
put, mustard, etc., are powerful irritants and counter-irri- 
tants. Others again affect in a specific manner the nerve 
endings conveying the sensation of cold. To this class 
belong the stearoptenes, particularly menthol. 

Alimentary canal.— The same irritant effect is observed 
in the mouth and stomach. Taken freely diluted, as in the 
form of aromatic waters, they stimulate the nerves of taste 
and produce a sensation of heat in the mouth and reflexly 
induce salivary and gastric secretions. In the stomach vola- 
tile oils ai'e mild irritants and cause a sense of heat in the 
epigastriirm and provoke appetite for food. They stimulate 
the gastric mucous membrane, increase its vascularity, acce- 
lerate the secretion, and give rise to eructation and expulsion 
of gas from relaxation of the sphincters. They are sto a- 
chics, carminatives and mild antiseptics. In concentrated 
form, or the more powexfful ones, may give rise to gastro- 
enteritis with hiccough, vomiting and diarrhoea. The milder 
ones, viz. anise, dill, cinnamon, peppermint, etc., are largely 
used as carminatives and flavouring agents. Lower down in 
the intestine they increase their movements in small doses, 
while large doses decrease them. Clinically their use is 
followed by expulsion of gas and relief of colic, and they are 
largely used with purgatives. Some are anthelmintics, e.g. 
thymol, oils of chenopodium and turpentine. 

Nervous system.— In ordinary therapeutic doses the effect 
on the nervous system is purely reflex from the mouth and 
the stomach. The vessels of the skin dilate and there is a 
feeling of warmth and relief of chill. The vaso-motor, acce- 
lerator and the respiratory centres are stimulated causing a 
rise of blood-pressure, acceleration of respiration, and a feel- 
ing of general well-being. The nervous system is affected 
directly only in large doses. The cerebrum is first stimulated 
and then depressed, but this differs in different preparations. 
Turpentine causes less excitement but more drowsiness, 
whereas camphor stimulates and produces cerebral excite- 
ment and convulsion. 

Absorption and excretion.— Volatile oils are rapidly 
absorbed both from the stomach and intestine and are eli- 
minated through the different secretions. They can he de- 
tected in the breath, urine and sweat, to which they impart 
their characteristic odour. They are excreted with the urine 
in combination with glycuronic acid and during excretion 
stimulate the renal cells and act as diuretics. Some, like 
sandal wood oil, copaiba, Cubebs, buchu, etc., are powerful 
genito-urinary antiseptics. While excreted through the 
bronchial ipuoous membrane they stimulate the secretions 
of the bronchial glands and act as expectorants and pul- 
monary antisepticSi Some are extensively used as such 
• ♦ * 
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but their value as antiseptic to the respiratory tract when 
used by tbe mouth is doubtful. 

They circulate in tbe blood unchanged and cause leuco- 
cytosis, the polynuclear variety being mostly increased. 
This effect is due to their irritant action on the aliment- 
ary canal. 

The volatile oils are classified as follows 

Class A Turpentine G-roup 

1 Oils ’ Oil of Turpentine, Oil of Pine (Abietis) 

2 Resins and Oleoiesins Colophony, Myrrh, Storax, Balsam of Peru, 

Balsam of Tolu 

3 Empyieumatic Oils: Tar, Coal Tar {see antiseptics), Oil of Cade 
Class B Volatile Oils having Special Stimulating Effect on the Skin 

Oil of Eucalyptus, Oil of Cajuput, Oil of Rosemary, Oil of Mustard, 
Capsicum 

Class C Genito-uiinary Antiseptics and Diuietics 

Copaiba (see page 400), Oil of Sandal Wood (see page 401), Buchu (see page 
402), Juniper (see page 395) 

Class D Nauseants 

Asafetida, Valerian 

Class E Caiminatives and Flavouiing Agents 

Cloves, Cardamoms, Caraway, Coriander, Anethi, Anise, Lemon, Fennel, 
Cinnamon, ‘Nutmeg, Oil of Lavender, Peppermint, Ginger 

Class A: Turpentine Group 
ILEtl TE E IH^THINAE 

Oil of Turpentine. (01. Terebinth.) 

Syn.— Rectified oil of Tmpentine 

Source— An oil distilled from the oleo-iesin turpentine, obtained fiom 
vaiious species of Pinus, and lectified. 

Characters —Limpid, colourless, liquid Chaiacteiistic odour and a pun- 
gent, bitter taste. Sp. gi 0.860 to 0 870 Sohibohty —Soluble in 7 volumes of 
alcohol (90 pc), and in all propoitions of ethei, chlorofoim, and glacial 
acetic acid 

Composition —Two isomeric bodies <f-and /-pinene Other constituents are 
restn acidls, camj)/iene Sbnd fenc/iene. Dipentetie and polymevic terpe9ie Ta&^y sulso 
occur. Fomic, acetic and camphoric acids and camphoric aldehyde 

B P. Dose. — 3 to 10 ms. or 0.2 to 0 6 mil , as an anthelmintic’— 120 to 240 ms. 
or 8 to 16 mils. 


Official Preparations 
1 Lmimentum Terebinthinas.— 65 p c 
2. Lmimentum Terebinthmse Aceticum —44.5 p.c. 

Non-official Preparations 

1 Terpini Hydras, USP Pyn—Terpin Colourless, lustious crys- 

tals or a white powder EfOorescent; action similai to tuipentine, but 
less disagreeable and less toxic. Diminishes cough and expectoration. Used 
in htmichiUs, phthisis, hcemoptysis. Dose, U S P.— 4 grs. oi 0 25 grm 

2 Terpmol, B P C —A mixture of several tei penes An agreeable aromatic 
liquid. In chionic bronchitis and phthisis. Dose—Pk ms. or 01 mil in pills or 
capsules- 


PHABMACOLOaV 

Externally . — When rubbed into the skin, it is a rube- 
facient, irritant, and counter-irritant, and later on a local 
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anaesthetic. In large amounts it is a vesicant. It is also a 
local antiseptic and disinfectant, and it is absorbed by the 
unbroken skin. 

Internally, Gastro-intestinal tract.— The same action 
is observed when taken internally, i.e it dilates the gastric 
vessels, and increases both the peristaltic movements and 
the secretion of gastric juice; at the same time it reliexly 
stimulates the heart, but on account of its sickening taste it is 
never used for this purpose as other volatile oils act equally 
well and are not so nasty. In the intestine it helps expul- 
sion of flatus and is a strong carminative. In large doses it 
causes great vascular dilatation and purging, the stools 
containing large quantities of blood. In doses of 120 to 240 
ms. it is an anthelmintic for tapeworm, but this treatment is 
too dangerous for adoption. As an enema (60 to 120 ms. in 
4 pints of water with soft soa])) it kills thread-worms. 

Circulation. — The rellex effect on the heart has already 
been alluded to It circulates as turpentine and causes a 
rise of blood-pressure from stimulation of the vaso-motor 
centre. In large doses the pressure falls from paralysis of 
the centre causing dilatation of the vessels and depression 
of the heart. It causes contraction of the small vessels, and 
since it causes clotting of the blood when locally applied it 
is a hmmostatic 

Respiration. — It irritates the bronchial mucous mem- 
brane, causing dilatation of the vessels, increase of the secre- 
tion, and stimulation of the muscular coats of the bronchi 
during excretion, and acts as an expectorant. If the secre- 
tion is purulent it is disinfected. 

Nervous system — Large dosCwS cause languor, hebetude, 
drowsiness and unsteadiness of gait. Toxic doses are fol- 
lowed by coma and paralysis of the sensory nerves with 
abolition of rellex action. 

Kidneys. — Here its action is specially powerful. The 
renal vessels are dilated causing some diuresis. It appears 
in the urine in combination with glycuronic acid. Compara- 
tively small doses may cause lumbar pain, scanty urine, 
albuminuria and luematuria, with all the symptoms of stran- 
gury. After a large dose there may even be complete sup- 
pression of urine. The urine has a smell of violets 

Skin. — It is excreted by the skin and sometimes causes 
erythema. 

Thekapictjtics 

Externally . — Turpentine stnxjes (flannels wrung out of very 
hot water and sprinkled with turpentine) are largely used in 
tympanitic distension of the abdomen, and to produce irritant 
or counter-irritant effects in various forms of acute and 
chronic inflammation, such as pleurisy and bronchitis. The 
liniments are valuable applications to painful areas, as in 
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neuralgia, myalgia, rheumatism and lumbago. Pure turpen- 
tine has been used as a parasiticide in the various forms 
of tinea. Turpentine may also be used for the cure of 
psoriasis in cases where chrysophanic acid causes too much 
irritation. On account of its property of constricting the 
vessels, turpentine is used as a haemostatic to check the free 
oozing from many operations about the mouth, in which case 
its antiseptic properties are also of value. The vapour also 
checks the bleeding in haemoptysis but the air of the patient’s 
room must be saturated with it. 

Internally. Gastro-intestinal tract.— In large doses (15 
to 80 ms. emulsified every hour for a few hours) it is a haemo- 
static in gastric ulcer and typhoid fever; whilst as an enema 
it relieves tympanitic distension of the abdomen. 

Respiratory tract. — It is not much used as an inhalation, 
as oil of Siberian fir, terebene and eucalyptus oil are much 
more pleasant and less irritating. Given internally in small 
doses it is useful in chronic bronchitis. 

It may be used as a diuretic, but since it irritates the 
kidneys, it should be used with caution. For the same reason 
its use as internal haemostatic has been given up and is 
perhaps of little value. 

Caution.— Turpentine must always be given cautiously 
on account of its liability to set up strangury, and should 
never he given at all to subjects of Brtghfs disease as in cases 
of this kind it may cause fatal suppression of urine. 

T ENtF 

Terebene. (Tereben.) 

Source —Obtained by steam-distillmg the product of the limited action of 
sulphuric acid on oil of turpentine 

Characters — A colourless, or pale-yellow liquid, with a pleasant and charac- 
teristic odour, taste, aromatic, terebinthinate. Sp gr, 0 862 to 0 870. Almost 
insoluble in water, miscible with dehydrated alcohol 

Composition.— A mixture of dipentene and other hydrocarbons. 

B P. Dose.— 5 to 15 ms or 0 3 to 1 mil. 

Non-official Preparation 

1 Vapour Terehenee, T.H.— Terebene 40 ms , Magnesii Carbonas Levis 
20 grs, Water to 1 oz. A teaspoonful of this in a pint of water at 140°P. 
as an inhalation. 

Phaemacology and Theeapeutios 

As an expectorant, it has been given with success in 
chronic bronchitis, winter cough and phthisis, especially when 
complicated with emphysema. It may be exhibited in vari- 
ous ways : (a) Externally, either as an inhalation in the form 
of the vapour, or 15 to 30 drops may be sprinkled on the 
cotton-wool of an antiseptic respirator, or it may be used as 
a spray; (5) Internally ^ as a mixture, either alone or com- 
bined with apomorphine and other expectorants; or five 
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drops may be taken a few times a day on a lump of sugar, or 
in capsules or thick syrup. 

As an antiseptic and sedative, the vapour of terbene is 
useful in phthisis, in which disease it is usual to combine it 
with equal parts of phenol and thymol, or phenol and spirit of 
chloroform, and use 10 drops of this mixture for medicating 
the antiseptic respirator. Terebene acts on the mucous 
membrane of the urinary and gastro-intestinal tract in much 
the same way as turpentine. 

Prescribing hints — Terebene must be given with caution 
to gouty patients, and to subjects of chronic kidney troubles, 
as it may increase the albuminuria in cases of this kind. 

OI.EIT ABIETIS 

(01. Abiet.) 

Oil of Siberian Fir 

Syn.— Oil of Pme, Pinol; Pumihne. 

Source —The oil distilled from the fresh leaves of Abies sibirica Contains 
fiom 35 to 40 p c. w/w of esters, calculated as bornyl acetate 

Characters —Colourless or nearly so. Odour, pleasant, aiomatic. Taste 
pungent. Sp. gr 0 905 to 0 925 

Composition —Contains boinyl acetate 45 p.c Pme7te, camphene^ dipe^itene 
dJiC. pkeltmidre^ie 

Non -OFFICIAL Preparations 

1 Syrupus Pini, B.P.C — Pine Oil, Glyceiin, Sucrose and Watei. Z?ose.— 30 
to 60 ms. or 2 to 4 mils 

2. Lmctus Pirn, Terpm et Heroin —Contains Heroin Hydro chlor gr. 
and Teipin Hydiate V* gi. to each diachm 30 to 60 ms oi 2 to 4 mils. 

Pharmacology and Therapeutics 

Externally . — The action and uses of the oil of pine resem- 
ble that of tho oil of turpentine, it is more pleasant, and is 
used in bronchitis, phthisis and emphysema. It may he 
inhaled from a handkerchief or better through an inhaler, 
or 60 ms. in one pint of boiling water, as a mild stimulant and 
antiseptic to the bronchial mucous membrane. 

Internally— Gc'vfQn internally it is excreted by the bron- 
chial mucous membrane, stimulating and disinfecting its 
secretion, and is therefore useful in bronchitis and chronic 
wasting lung diseases. It may he taken on sugar or in the 
form of pastil. 

C0I.0PH01VIU 

Colophony. (Ooloph.) 

Syn.— Resina ; Resina 

Source.-The residue left after the distillation of the volatile oil from the 
oleo-resin of various species of Finns 

Characters —Translucent, light ambei -coloured, compact, brittle glassy 
masses ; fracture, shining ; odour and taste, terebinthinate. Solubihty 
in alcohol C90 p.c ), ether, benzene, carbon disulphide. Insoluble in water 

Compositioii.-It Is an anhydride of three isomeno AbteUc acids, traces of a 
volatile oil, a resene and a bitter principle. 
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Official Preparation 

1. Emplastrum Colophonii Syn.— Adhesive Plaster , Resin Plaster —1 m 10 

Pharmacology and Therapeutics 

Externally.— l&Q&m is an antiseptic and mild stimulant, 
and is therefore useful in indolent ulcers, wounds and sores 
Basilicon ointment (colophony 26 p c , yellow beeswax, lard 
and olive oil) is an excellent application for this purpose, 
but is apt to prove too stimulating if used for any length of 
time. Its chief use now is in pharmacy, to impart consis- 
tence and adhesiveness to plasters and ointments. 

MY HA 

Myrrh. (Myrrh ) 

Syu IV — Gandhai asha., gandhaholy Pol Beng Pola, Sans. 

Source -An oleo-gum-iesin obtained fiom the stem of Commiphora molmol, 
and piobably othei species of commiphora 

Characters —In lounded or iiiegulai tears, or masses of irregular tears, 
varying in size, i eddish-brown or i eddish-yellow externally, diy, covered 
with a fine powdei . buttle, fiactuied surface iiregulai, somewhat trans- 
lucent, brown, oily, with whitish maiks Odour, aromatic. Taste, aromatic, 
bitter, aciid. 

Composition -a ) Cum 57 to 61 p c (2) A lesin, mymhin 25 to 40 p.c (3) 
Myrrhol, a volatile oil 2 5 to 8 p c (4) A bitter principle 

B.P Dose —5 to 15 grs or 0 3 to 1 grm. 

Official Preparation 

1, Tinctura Myrrhse.-- -1 in 6 BP Dose — 30 to 60 ms. or 2 to 4 mils. 

Pharmacology 

Externally —Like other oleo-resins, locally, myrrh is a 
mild disinfectant, and stimulant to the ulcerated and mucous 
surfaces. 

Internally. Gastro-intestinal tract —The same action 
is noticed in the mouth, throat, stomach and bowels. It pro- 
motes appetite, excites gastric secretion and peristalsis of 
the stomach and intestines, and is therefore a stomachic and 
carminative 

Blood. — It increases the number of leucocytes, perhaps 
by stimulating lacteal activity. It stimulates phagocytosis. 

Elimination. — It is excreted by the mucous membranes 
especially those of the respiratory and genito-urinary tracts, 
which it stimulates and disinfects ; hence it is an expectorant, 
emmenagogue and uterine stimulant. 

Therapeutics 

Internally. — Myrrh makes a good mouth-wash* for aph- 
thous and ulcerated tongue, relaxed throat and spongy gums. 

Tinct. myrib ms. 60 

Glycerin ms. 60 

Aqua ad oz 8 
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Its eHlcacy is increased if combined with borax, asintmct 
myrrhie et boracis. For receded and ulcerated gums, tinct 
myrrhm and liquor iodi mitis make a superior preparation. 
For its stomachic and carminative properties, it is often used 
as an adjunct to purgatives. As a disinfecting expectorant, 
it is occasionally given in chronic bronchitis and bronchiec- 
tasis. For its emraonagogue property it is largely prescribed 
in amenorrhoea, in conjunction with aloes and iron. Some 
however doubt its emmenagogue action. 

Si YKAX 

Storax. (Styr.) 

Syn Styiax: Pi apparatus 

Source.— A balsam obtained ft om the wounded tiunk of Liqtndamhar orient- 
aZzs, pui died by solution in alcohol, till i at ion, and evapoiation of the solvent. 
Contains not less tlian 30 p e of the total balsamic acid 

Characters.— A biown, viscous substance, tiansparent in thin layers, 
odour and taste, agiocable and balsamic Entiiely soluble m alcohol (90 p.c ), 
and ethei. 

Composition —C'onsisi.s of a zesin mixed with an oily liquid The resin 
consi.sts of '^foresmol combined with rimiawic acid The oily liquid consists 
of siyrol^ eth/fl cinnaninte ixxid 

B.P. Dose.— 10 to 30 grs oi 0 6 to 2 grm 

Enters into —Tinct Henzoini Gomposita 

PllAUMAOOTAXtY AND TiIEHAPMUTIOW 

Storax resembles benzoin and the balsams of Peru and 
tolu in its action. It is rarely given internally except in 
the form of Fnar’s balsam. An ointment (1 in 4) is a para- 
siticide in scabies. Mixed with an equal part or twice its 
bulk of olive oil, it kills Harcoptes homlnis and pediculi, but 
albuminuria has been known to follow its application. 

HAXjSAmVM. PKHIITIANU 

Balsam of Peru. (Bals. Peruv.) 

Source.— A viscid balsam, exuded fiom the tiunk of Myrooctjlon Pereirce 

Characters— A viscid iKpiid daik-biown in bulk, x oddish-brown, and 
transparent in thui layei s Preo from stickiness or stiingmess Odom, 
agreeable, balsamic. Taste, acrid Solntnlity —Insoluble m water, easily in 
chlorofoim, and 1 in 1 of alcohol (90 pc), but on addition of more alcohol 
the mixtuio becomes tut bid 

Composition —(1) A colouiless, oily, aiomatic liquid eimiainein, 53 to 66 p c , 
and a daik lesm 28 p c The liquid portion consists of benzyl cinnamate and 
benzoate of benzyl. (2) The icsm consists of a lesm alcohol with cinnamic 
aaid and henzoic acid 

B P Dose.— 6 to 15 ms or 0 3 to 1 mil. 

PlIAKMAOOLOGY AND ThEEAPEUTICS 

Externally.'— On account of the volatile oil it contains, 
balsam of Peru is an antiseptic and stimulant to the skin and 
abraded surfaces, and may be applied to wound, indolent 
ulcers, bed-sores, etc. An ointment (12| p.c. in simple oint- 
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ment) cures sore nipples and cracked lips. It kills pediculi 
and the acarus scabiei and is more agreeable than sulphur. 

Internally.— hike most volatile oils, it is a stimulant and 
carminative. During its elimination by tbe bronchial mucous 
membrane it stimulates and disinfects the bronchial secretion 
and is therefore used as an expectorant in chronic bronchitis. 

AtSA U T I-rTAJrtJ 

Balsam of Tolu. (Bals. Tolu.) 

Source —Obtained fiom incisions in the trunk of Myrocoylon Toluifeta. 
Contains 19 to 25 p.c of the free balsamic acids, and 35 to 50 p c of total 
balsamic acids. 

Characters -A soft, tenacious biownish-yellow oi brown solid when 
imported , hardens on keeping , brittle m cold weather , transpaient in thin 
films. Odour, aiomatic, vanilla-like Taste, aromatic. SoUibihty In alcohol 
(90 p.c ). 

Composition.— (1) Benzoic acid 8 p c (2; Cinnamic acid 12 to 15 p c. (3) A 
resin 80 p c yielding tohi-resinotannol (4) 7 5 p c. of an oily liquid consisting of 
Benzyl cinnamate and Benzyl benzoate. (5) 15 to 3 0 p.c of a very fragrant 
volatile oil. 

B P. Dose.— 6 to 15 grs or 0 3 to 1 grm. 

Enters into.— Tinct. Benzoin Co 

Official Preparations 

1 Syimpus Tolutanns —2 5 p c. B.P Dose —30 to 120 ms. or 2 to 8 mils 

2. Tinctura Tolutana — ^10 p.c. B P Dose — 30 to 60 ms. oi 2 to 4 mils, 

Phaemacology and Thebapeutios 

Internally , action resembles those of balsam of Peru. 
The syrup is used as a flavouring vehicle for cough mixture. 
The tincture is a feeble expectorant. 

luEC CA tSV 

Oil of Cade. (OI. Cadin ) 

Syn —Jumper Tar Oil 

Source.— An oily liquid, obtained by the destructive distillation of the 
woody portions of Jimijperus Oxycedrus 

Characters.— A dark reddish-brown, or nearly black, viscid oily liquid. 
Odoui, empyreumatic. Taste, aromatic, bitter, acrid Sp gr. 0.975-1.010 Solu- 
bility.— Freelj in chlorofonn and ethei, pai'tially in cold, almost wholly in hot 
alcohol (90 p c.), and slightly in water 

ComT^osition.—Cadinene, CisHm, a sesquiterpene. 


Phaemacology and Theeapeetics 

Externally . — The oil of cade resembles tar in its action, 
but has a more pleasant odour. It may be used in chronic 
inveterate eczema, psoriasis and other skin diseases attend- 
ed with itching. It is applied in the form of an ointment 
(25 p.c,) combined with yellow beeswax and yellow soft 
paraffin, or simple cerate, or in a liquid form (oil of cade 1, 
soft soap 5, alcohol (90 p.c.) 4). 
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Class B : Volatile Oils having Special Stimulating 
Effect on the Skin 

OI.EXJ EECAEYFTI 

Oil of Eucalyptus (01. Eucalyp ) 

Source —The oil distilled from the fiesh loaves ftom vaiious species of 
Eucalyptus, and lectified. Contains not less than 70 p.c. of Gineole 

Characters —Colourless 01 pale yellow Odoui, aiomatic, camphoraceous. 
Taste, pungent, leaving a sensation of coldness in the mouth Sp gr 0.910 to 
0 930. 

Composition — {!) Eucalyptol (cineole), a volatile oil. (2) A teipene called 
phellaudre^ie , Uiiyric and valenamc aldehydes 

B P. Dose.— 1 to 3 ms. oi 0.06 to 0.2 mil 

ElICAEYPT E 
Eucalyptol. (Eucalyp.) 

Syn.— Cineole 

Source -It is the anhydude of 1 . 8-teipin or menthan-1 8-diol, and may be 
obtained from oil of eucalyptus Contains not less than 97 5 p.c w/w of cineole, 
CioHihO. 

Characters.— A colouiless liquid, odour, characteristic, aromatic and cam- 
phoraceous; taste, pungent and cooling. Sp gr 0 928 to 0.930. 

B.P. Dose —1 to 3 ms, or 0.06 to 0 2 mil. 

Non-official Preparations 

1. Nebula Eucalyptolis Composita, B.P.C.— Eucalyptol 80 mil, camphor and 
menthol, each 20 gim , thymol 1 gim , light liquid paiaifin, q s 1000 mil 

2. Vapour Eucalypti Co., B P.C Syn '-A7iH-cata7'rkal Salts— Fhenol B>nd oil 
of eucalyptus each. 10.50, oil of Sibeiian fli 8 25, stiong solution of iodine 8 25, 
camphor 10,50, ammoniated alcohol 34 00. 


Phabmacology 

Externally. —Oil of eucalyptus or eucalyptol is a powerful 
antiseptic and disinfectant. The old oil is more antiseptic 
than the new because it is more ozonised. Eubbed into the 
skin it is less irritant than other volatile oils, but if evapora- 
tion be prevented it causes rubefaction and vesication. It 
is destructive to the lower forms of life 

Internally, Gastro-intestinal canal.— In small doses it 
increases the salivary and gastric secretions, and thus acts 
as a stomachic. In large doses it produces gastro-intestinal 
irritation with symptoms of vomiting, diarrhoea and colic 
Circulation. — Like quinine, it stops the amoeboid move- 
ments and diapedesis of the white blood-corpuscles and 
contracts the engorged spleen. It possesses also mild anti- 
periodic and antipyretic properties. In small doses it stimu- 
lates the heart and raises the blood-pressure reflexly through 
the stomach; and in excessively large doses the heart 
becomes weak and the blood-pressure and temperature fall. 

Eespiration is slightly stimulated by small doses, and is 
slowed by large ones. Death occurs from respiratory para- 
lysis. 
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Nervous system.— Large doses depress the action of the 
brain, the medulla and the cord, thereby paralysing the reflex 
action. 

Elimination. — Like most of the volatile oils, eucalyptol 
is eliminated by the kidneys, the skin, and the respiratory 
and the genito-urinary mucous membranes, all of which it 
stimulates in the course of its passage. Hence it is a diure- 
tic, diaphoretic, a stimulating expectorant, and a disinfecting 
stimulant to the genito-urinary tract. Like oil of turpentine 
it causes renal congestion and imparts to the urine an odour 
like that of violets. 


Therapeutics 

Externally . — Oil of eucalyptus, though a valuable anti- 
septic, cannot be freely used on account of its local irritant 
property and cost. However, the ointment may be used for 
foul ulcers and wounds. The gauze, lint and wool are often 
used as antiseptic surgical dressings. Alone or mixed with 
mustard oil or olive oil it may be rubbed into the skin in 
chronic rheumatism and myalgia. The vapour (60 drops of 
eucalyptol in hot water) has been used as an inhalation in 
pulmonary gangrene, phthisis, chronic or foul bronchitis, etc. 
Many treat patients suffering from exanthemata, whooping 
cough and diphtheria by enveloping them in an atmosphere 
of eucalyptus vapour. 

Internally.— To correct fetor of the expectoration or to 
cut short an attack of coryza, influenza or catarrh, it may be 
used with benefit (5 to 10 drops of eucalyptol on sugar). It 
is used in malaria but it is far inferior to quinine. As a 
stomachic and carminative it has occasionally been pres- 
cribed in dyspepsia. 


L U CAJUPtlTI 

Oil of Oajuput. (01. Cajuput.) 

Syn ly.—Kaj/apiihrtelBeng, KmjaputiJce tel, Bma ,301X1 

Source. Distilled fiom the fresh leaves and twigs of Melaleuca LeucadeudTon, 
and other species of Melaleuca, and rectified by steam distillation. 

Characters —Col oui less oi yellow liquid, odour, agreeable and camphora- 
ceous, taste, aiomatic, bitter and camphoraceous Sp, gi. 0 916 to 0 926. 
Colourless when rectified. Solubtlity -In 2 volumes of alcohol (80 p c ) 

Composition —(1) Cineole CioHisO, 50 to 60 p c (2) A crystalline terpmeol; 
l-ptn&}ie, several aldehydes 

B.P Dose —1 to 3 ms or 0 06 to 0 2 mil 

Official Preparation 

1 Spiritus Cajuputi— lin 10. BP. Dose,~5 to 30 ms, or 0*3 to 2 mils. 

PHARMACOLOGrY AND THERAPEUTICS 

Externally.— It is used as a gentle counter-irritant on the 
chest in bronchitis, pneumonia, etc.; and over painful and 
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chronically inilained joints It may be mixed with mustard 
oil or other stimulating and anodyne liniments. 

Intenialhj - It us a ])owerful diffusible stimulant, carmi- 
native and autis])asmodic. It is an excellent remedy for 
flatulent colic or intestinal spasm, sometimes relieving the 
pain l)y a single dose of 20 ms of tlie alcoholic solution. For 
repeated administration an excellent combination is oil of 
cajuput 2 ms , thymol and menthol each ^ gr., chloroform 
pure 1 m., oleo-resin of capsicum 1 gr , m keratin-coated 
capsules 

Prescribing hints. —It may be given on sugar, in sherry, 
or in the form of an emulsion or pill. 

OI.JB11 KOS AUIIVI 

Oil of Rosemary. (01. Rosmarin.) 

Source —The oil di.stilled fiom the flowciing plant of Jiosmarinus officinalis 
Contains not less than 2 p c w/w of esters, calculated as hoinyl acetate, and not 
less than 9 p.c. w/w fiee alcohols, calculated as honieol 

Characters —Colourless or pale yellow, odour ofiosemary , taste, warm, 
comphoi aceous. Sp. gr 0.900 to 0 919. Soluhildif —1 m 1 of alcohol (90 p c ) 

Composition.— (1) Borneof 8 to 10 p c (2) Boimjl acetate and other esters, 
about 2 to 5 p c. Camphor, cineole, pinene and camphene 

B P. Dose.— 1 to 3 ms or 0 06 to 0 2 mil. 

PUAEMACOLOGY AND ThKRAPEUTICW 

Externally . — It is a stimulant and rubefacient to the skin, 
and is commonly used in the form of hair oil or hair wash to 
promote the growth of hair on the scalp in baldness. It is 
combined with liniments for its odour. Whitla recommends 
the following as a valuable application in baldness * It is 
rarely used internally. 

OliEtlM NINAPI8 VOt^ATIIiE 

Volatile Oil of Mustard. (Not official) 

Source.— The volatile oil distilled from black mustard seeds, deprived of 
most of their fixed oil and macerated in water for several hours. 

Characters —Colourless or pale yellow, intensely pungent and irritant with 
an acrid taste- 

Composition.— Seed.s contain glucoside and an enzyme In 

presence of water smigiin is hydrolysed by the enzyme forming aUi/Hsathiocya- 
nate, CftHsNOS, also contains allyJ ci/anide, carbon disulphide and tiaces of 
isomeric alhfi tkiacijanaie. 

Non-opficial Preparations 

1 Linimentum Siuapis, B P.C —Volatile oil of mustaid 5 mil., camphor 55 
grm., castor oil 125 mil., alcohol (90 p.c ) to 1000 mil 


Liq. epispast. 

ms. 

120 

01. rosmarin 

ms. 

240 

01. amygdal. 

oz 

VI* 

Sp. camph. 

oz. 

2 

Glycer acid boric. 

oz. 

1 

Oh rosm. 

ms 

8 

Tinct. jaborand. 

oz. 

1 


.34 
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2 TMosmamina Syn —RJiodallin , Allylthiomea crystals of 
slight gallic odour and toittei taste, Foimed by warming oil of mustaid with 
alcoholic solution of ammonia Soluble in water, alcohol and ethei 15 to 20 p c. 
solution used hypodeimically for hipus. Dose —Vs gr to Vh gis oi 0 03 to 0 1 gim 
3. Injectio Thiosinaminse et Sodii Salicylatis.— Consists of thiosinamm 10 
p c , and sodium salicylate 5 p c Dose— 8 to 15 ms. or 0*5 to 1 mil eveiy two or 
three days, 1 cc contains appioximately 1 gi. of thiosinamm andlVsgi.of 
sodium salicylate. 


Pharmacology 

Externally. — Mustard is a powerful local irritant, rubefacient and 
vesicant, when it is first applied there is a sensation of waiinth 
followed by severe burning pain, due to the irritant action of the 
mustard on the sensory nerves and increased local blood-supply. This 
irritation is quickly followed by paralysis, as a lesult ot which there 
is Joss of sensibility and a diminution both of the pain produced by 
the mustard and of any that may have existed previously. Mustard 
is also a counter-irritant. The excitation of the sensory nerves may 
reflexly stimulate the cardiac and respiratory centies 

Internally Gastro-mtestmal tract —Taken in small doses as a 
condiment^ mustard causes a sense of warmth in the stomach, stimu- 
lates the secretion of gastric juice and peristalsis, and therefore 
sharpens the appetite. In large doses, it acts as a prompt and efiioient 
emetic without causing the usual depression 

Therapeutics 

Externally.— linseed poultice, having a little mustard (1 m 16) 
dusted over it, is a very common and efficacious irritant and counter- 
irritant m rheumatism, pleurisy, pneumonia, and bronchitis. 

A mustard plaster will soothe pain in gastralgia, colic, neuralgia, 
lumbago, etc. When put over the epigastrium it often relieves vomit- 
ing, and when applied to the calves of the legs, it is a reflex stimulant 
in cases of syncope, asphyxia and coma. 

Severe headache, common colds, and febrile conditions specially in 
children, are greatly relieved by a hot pediluvium or foot-bath, whilst 
infantile convulsions may be checked by immersion of the whole of 
the patient’s body in a mustard bath containing one tablespoonful of 
mustard to each gallon of water. 

A mustard sitz bath (i.e. hip bath) may be taken at the time of the 
period to induce menstruation when it has been suppressed by a chill. 

Internally. —As an emetic, mustard is specially valuable in narcotic 
poisoning on account of its reflex stimulant effects. Give one to four 
teaspoonfuls in a tumbler of warm water. 

Injections of thiosinamin soften the scar tissue and have been 
advocated for prolonged periods in stricture of the cesophaqus^ stenosis 
of pylorus, perigastric adhesions, hour glass contraction of the stomach, 
urethral stricture, middle ear deafness, Dupuytren^s contraction, etc., 
and in certain sclerotic spinal cord diseases. Some observers report 
no improvement as the result of numerous injections long continued, 
and the injections have, in some oases, been followed by the onset of 
purpura hsemorrhagica. 


CAPSICIJ 

Capsicum. (Capsic.) 

Syn.— Small Chillies , Guinea Pepper , Pod Peppei , Capsici Pructus 
Syn. I V —Dham Lanka, Beng Gtacli Maiich, Hind 
Source The diied ripe fruit of Capsicum minimum 

Characters —Dull orange-ied oblong, conical, obtuse two-celled fiuits about 
12 to 20 mm. long, up to 7 mm wide , sometimes attached to a 5 toothed 
infeiior calyx and a straight, slender pedicel Pericarp somewhat shiivelled. 
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glabious, tianslucent, and leathery, containing 10 to 20 flat, lenifoim seeds, 3 to 
4 mm long Odoui, characteiistic , taste, intensely pungent 

Composition -(1) Capsaic/7? oi Capsacnfm (014p c) a ciystalline colourless 
pungent piinciple. (2) A liquid alkaloid (3) An oleo-iesin (4) A fixed oil and 
led colouiing matter 

B P Dose — V -2 to 2 grs. oi 0 03 to 0 12 grm. 

Official Prefarations 

1 Tmctura Capsici— 5 pc BP. Dose —6 to 15 ms oi 0 3 to 1 mil 

2 Ungnentum Capsici Stpi —Clnlhe Paste -~2b p.o, appioximately, 

PUARMAOOLOGY 

Externally. — It is a powerful irritant, rubefacient and 
therefore counter-irritant. 

Internally. Alimentary canal — In small doses it stimu- 
lates the secretion of saliva and gastric juice and increases 
peristaltic movements. It is therefore a sialagogue, stomachic 
and carminative. In large doses it is a gastro-intestinal 
irritant. 

It is a cardiac and vascular stimulant, feeble narcotic, 
diuretic and aphrodisiac. 

Therapeutics 

Externally. — Like cantharidin, capsicum may be used to 
promote the growth of hair. Emplastrum capsici ( 1 in 50 
with resin plaster), or the ointment may be applied in 
rheumatism, lumbago or torticollis. A piece of lint soaked 
in an infusion of the pods and covered with oiled silk may be 
used for the same purpose 

Internally. — It is chiefly used as a condiment in India. 
The tincture mixed with tannic acid (1 dr of each in water 
10 ozs ) makes a useful gargle in relaxed throat, simple tonsil- 
litis and chronic pharyngitis. It is an excellent remedy in 
atonic and flatulent dyspepsia and dipsomania.* In the last, 
it not only checks the craving but stimulates and tones the 
gastric functions. The same prescription will generally be 
found to be an elective pick me up ” 

Class I): Nauseants 

ASAFOETIDA 

Asafeticla. (Asafoet.) 

Syn I'V.—IImg, Beng Hingia, Hmd , Bom 

Source.— An oleo-gum-iesin obtained by incision from the living rhizome 
and root of Ferula foetida, or othei species of Ferula 

Characters —In lounded oi flattened masseb, agglutinated, fzom 12 to 25 
mm in diameter, or dull yellow tears, daikenmg on keeping Internally yellow- 

* 1 ? 


Tinct capsic. 

ms 

10 

Sp. ammon aromat 

ms. 

30 

Sod biom. 

gi- 

10 

Tinct. cinchon. co. 

ms. 

20 

Aq. chlorof 

ad oz. 

1 
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ish, tianslucent, oi milky- wliite , opaque Odour, strong, persistent alliace- 
ous. Taste, Pittei, acrid, alliaceous. When tiituiated with watei foims a 
white emulsion 

Composition.— (1) Volatile oil, 6 to 17 p c containing essential oil of garlic, 
allyl pel sulphide which gives it its peculiai odoux (2) Aiesin, asaremiotaimol^ 
65 p c (3) Grimi, 25 p.c 

B P Dose —5 to 15 grs oi 0*3 to 1 grm 

Official Preparations 

1. Pilola Aloes et Asafcetidse —30 p.c B.P. Dose —4 to 8 grs. oi 0’26 to 0 5 grm. 

2 Tinctura Asafcetidse.— 20 pc BP Dose.— 30 to 60 ms or 2 to 4 roils. 

Pharmacology 

Internally. Gastro-intestinal canal — Like aromatic oils 
and resins, it is a stimulant, carminative and antispasmodic 
expelling flatus and relieving spasm; but its unpleasant 
nauseous taste is a drawback to its use. 

Lungs — It increases and disinfects bronchial secretion 
during its elimination. Hence it is a disinfectant expec- 
torant. 

Nervous system.— It reflexly stimulates the nervous sys- 
tem through the mouth and stomach. 

Eli ination.— By the bronchial secretion and unne. 


Therapeutics 

Externally.— A thick emulsion prepared by triturating 
with water is often applied with benefit to the abdomen of 
infants in tympanites. 

Internally.— It is rarely used now except as a sedative in 
hysteria and allied conditions and as a carminative in flatu- 
lence. In the latter condition it may be given as an enema 
<30 grs. rubbed up with water 4 ozs.). Oases of malingering 
may be cured sometimes by giving effervescing draughts 
■containing a few minims of tinctures of asafetida and 
valerian, three or four times a day. 

It is best given in pills, capsules or tincture. 


VAL lANA 

Valerian (Valerian.) 

Syn. — Valeiianae Rhizoma, 

Source -The dried rhizome and loots of Valeriana offimiahs, collected in 
the autumn 

Characters —iSteowe 2 to 4 cm. long, entiie or longitudinally divided 
yelloWish-hrown externally, whitish mteinally, fractuie, shoit, and horny.’ 
cortex parenchymatous with starch grains; endodermal cells contain volatile 
oil Boots. Numerous, slender, hnttle, 2 to 10 cm. long, piliferous layer 
papillose, with root haiis; exodeimis of laige cells containing volatile oil. 
Odour, strong and characteristic, taste, sweetish, camphoiacous and slightly 

Dittsr 

_ Composition -Its chief constituent is a volatile oil, 1 p o , consisting of lomyl 
uovalerate, hulyrate, and acetate, united -with l-pinene, l-campkme, and 

distilled hut on exposme to air 

develops the characteristic odour ^ 

BP..Dose.— 5 to 15 grjg. or 0.3 to 1 grm. 
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Official Preparation 

1. Tmctura Valerianse Ammoniata. — 20 pc BP Dose —30 to 60 ms. oi 2 to 4 
mils. 

ZIIVCI VAI.ERIANAS 

Zmc Valerianate. (Not official) 

Characters —In white, peaily, tabulai ciystals with a chaiacteiistic dis- 
agieeable odoui and metallic taste. Soluble in hot water and alcohol (90 p c ) 

Dose -I to 3 gis oi 0 06 to0 2gim 

Pharmacology and Therapeutics 

Small doses of valerian, like other volatile oils, produce 
a sensation of warmth in the epigastrium, a quickened pulse, 
and some mental excitement. There are considerable differ- 
ences of opinion as to the manner in which valerian pro- 
duces its effects 

The ammoniated tincture is useful as a carminative in 
flatulence; and as a reflex stimulant in faintness and palpita- 
tion, but the essential oil (2 to 5 ms ) suspended in mucilage 
with cinnamon water is better. 

It is largely used in hypochondriasis, hysteria, nervous 
headache and other neurotic conditions in the form of the 
tincture with bromides, or as an extract (1 to 5 grs ) with 
camphor monobromata for its supposed stimulating action on 
the psychical functions and the circulation. Its effects are 
however purely mental produced by its unpleasant taste and 
odour. In fact most of these cases yield to suggestion and 
use of charms, etc 

Class E : Carminatives and Flavouring Agents 

€AIt\OPIIYr.X.UM 

Clove. (Caryoph.) 

Syn IV ^Lobmuia, Beng. Long. Hind 

Source —The dried fiowei-buds olE 2 igenia aromahca. 

Characters. -10 to 17 5 mm long, blight ieddish“brown, wrinkled, subcylin- 
diical , calyx, which tapers below is suironnded by four thick, iigid, patent 
teeth between which aie tour palei imbi mated petals enclosing stamens and 
a Single style. Odour, stiong fiagiant, spicy Taste, veiy pungent, aiomatic. 

Composition —(1) Volatile Oil {off ) 15 to 20 p.c (2) Garyophyllin, a crystalline 
body. iS) Gallo-tan7iic acid (4) lesin, etc. 

B P Dose.— 2 to 6 grs or 0.12 to 0,3 grm. 

Enters into.— Pul v. Cretae Arom. 

Official Preparations 

1. Infusum Caryophylli Concentratum — B P. Dose —30 to 60 ms. or 2 to 4 mils. 

2 Infusum Caryophylli Recens— 2*5 p.c. Should be used within twelve 
hours of its pieparation. B.P Dose — V 2 to 1 oz. or 16 to 30 mils. 

OliElI CARYOPHYIilil 

Oil of Clove. (01. Caryoph.) 

Source.— The oil distilled fi om Clove Contains between 85 to 90 p c. v/v of 
eugenol, CioHiaOs. 

Characters -Coloui less 01 pale yellow liquid when recent, becoming led- 
dish-biown gradually. Sp. gi*. 1.047 to LOGO. Heavier than watei. 
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Composition —(1) chemically lesemblmg phenol (2) Aceteugenol. 

(3) Cai ijophyllene, a sesqmteipene, furfural and methyi-anajd-ketoiie 

B P. Dose —1 to *3 ms oi 0 06 to 0 2 mil. 

Pharmacology 

Externally. — Oil of clove acts like caropbor, aod is there- 
fore a local stimulant, rubefacient, counter-irritant and anaes- 
thetic. It is also a parasiticide and antiseptic 

Internally. Alimentary canal.— The local action of the 
oil of clove on the mouth is the same as on the skin It 
reflexly stimulates the secretion of saliva and mucus and 
sharpens the appetite by stimulating the nerves of taste and 
smell Simultaneously, the gastric circulation is reflexly 
excited with increased flow of the gastric juice. 

It directly stimulates the stomach, thereby increasing the 
secretion of the gastric juice and the peristaltic movements. 
It is therefore a stomachic tonic and carminative Like cam- 
phor or alcohol, it also reflexly stimulates the heart It is an 
intestinal antispasmodic. 

Elimination. — Like other volatile oils it is eliminated by 
the kidneys, genito-urinary tract, skin, bronchial mucous 
membrane, liver, and probably the bowels. In its passage 
it stimulates and disinfects their secretions but not so 
powerfully as turpentine or many other volatile oils. 

Therapeutics 

Externally. — On account of its high price oil of clove can- 
not be freely used. Occasionally it is applied as an anodyne 
in superflcial neuralgias. Very often it is employed for flavour- 
ing hair-oils and liniments. It is also very useful for keeping 
off mosquitoes for which purpose a little should be rubbed on 
to the hands and feet immediately before retiring to rest. 
In this way it acts as a prophylactic against malaria. 

Internally —Clove is generally used in cookery to im- 
prove flavour, and with aromatic bitters, to stimulate ap- 
petite and digestion. The oil relieves toothache when put 
into the cavity of the decayed tooth It is an excellent 
remedy for intestinal colic and flatulence. It may be com- 
bined with purgatives to prevent griping. 

Prescribing hints — The oil is best given on a lump of 
sugar or triturated with sugar as elceosacchara, or suspended 
in mucilage. 


CAR A JJM 

Cardamom. (Cardam.) 

Syn — Cardamomi Semina Syn. I V —ElacJn, Beng, 

Source -The diied npe or nearly ripe seeds of Eletiana Cardaviomum The 
-seeds should he kept in their pericai-ps and sepaiated when lequired for use. 

Composition.-(l) A volatile oil (2) A fixed oil The peiicaip is inactive 
Tnedicinally. 

B P. Dose —10 to 30 grs or 0,6 to 2 grm. 
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Official Preparation 

1 Tinctura Cardamomi Composita.— B.P Dose —30 to 60 ms. oi 2 to 4 mils 

Phaemacolgoy and Theeapeutics 

Infernally . — Cardamom seeds are stimulant, stomachic 
and carminative and are therefore useful in flatulence and 
for correcting the griping property of purgatives. The 
tincture is a colouring and flavouring agent. 

CARtlM 

Caraway 

Syn — Cai away Fnictus Syn. I V.— Jlind 

Source —The diicrl fiuit of Cartim Cam 

Characters —Mci icaips sepaiate, each 7 mm. long, 2 mm hioad, brown, 
with palei iidges, slightly ciiived, tapeiing, glabrous. Odoui, aiomatic. Taste, 
aiomatic, agjeoable 

Composition — (1) The volatile oil (off) 

B.P Dose —10 to 30 grs oi 0 6 to 2 grm 

Or.EtJM €ARI 

Oil of Caraway. (01. Caii) 

Source —The oil distilled fiom Caiaway and lectified. Contains 53 to 63 p c. 
w/w of enrvove, CioTTuO, 

Characters.— Colotu less oi ])ale yellow liciuid having the odoui and taste 
of the fiUit Sp gi 0 910 to 0 920 

Composition —(1) Caiimie an unsatuiatod ketone. (2) Teipene oi <f-limonene, 
also called Carveue (3) Cipnenp 

BP Dose.— 1 to 3 ms oc 0 06 to 0.2 mil. 

Uses — The same as those of anethi. 

coriaivbkitm: 

Coriander. (Coriand.) 

Syn.— Conandii Fructus Syn. I.V —Dhania, Beng , Hind. 

Source.- The diied iipo fiuit of Coiiandinm sailvinn. 

Characters — Noai 1 y gl oh ular, 3 mm. in diameter, uniform, hiownish-yellow 
glabious. Two meiicaips closely united, and crowned by calyx teeth and 
stylopod Odom, aiomatic, especially when Taste, agreeable. 

Composition .— Volatile Oil (off) 

B P. Dose.— 5 to 15 grs oi 0.3 to 1 grm. 

OI.EIIM CORIAIV RI 

Oil of Coriander, (OI. Coriand.) 

Source and characters —A colourless oi pale-yellow oil obtained by distil- 
ling Coiiander Sohihihti/ -—I in 3 of alcohol (70p c ) Sp gi . 0 870 to 0 884. 

Composition —(1) Cortfwdi ol—‘{\\e dextio-isomeiide of linalol (2) d-ptnene^ 
l-pmene, get aniol and boineol. 

B P Dose— 1 to 3 ms. or 0.06 to 0 2 mil 

Phaemacolocy and Theeapeutics 

The action and uses of coriander fruit resemble more or 
less those of dill and anise fruits. The oil is specially^ used 
to render medicines more palatable and to prevent griping. 
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The fruit is used in Indian cookery, and its mericarps are 
chewed with prepared or sometimes alone to remove the 
after-taste of drugs. 


ANET E 

Dill. (Aneth.) 

Syn —Anethi Fiuctus Syn. I V —Soya, Hind. 

Source —The diied ripe fruit Anetlmm gtaveolens 

Characters.— The fiuit consists of two mericarps freed fiom pedicel. Each 
is broadly oval; 4 mm, long, 2 to 3 mm broad, compiessed doisally , blown, 
dorsal iidges inconspicuous, but lateial ones prolonged into uinq<^ Each 
mencaip exhibits 6 vitt^ Odom and taste, aiomatic 

Composition —The Dolatile oil 

Official Preparation 

1. Aqua Anethi Destillata —1 in 10. B.P. Dose.— V 2 to 1 oz. or 15 to 30 mils 

OEEE ANETHI 

Oil of Dill. (01. Aneth.) 

Source —Obtained by distilling Dill. Contains 43 to 63 p c. w/w of ca> vone, 
CioHwO 

Characters.— Colour, pale yellow, odour, that of the fiuit; taste, sweet, 
ai omatic Sp gr 0 900 to 0 915 Sohilihty —In alcohol and ether. 

Composition —(1) A Teipette {d-limo7tene) Ca'ivone. 

B.P. Dose.— 1 to 3 ms 01 0 06 to 0 2 mil. 

Official Preparation 

1 Aqua Anethi Concentrata —Oil of dill 2 p c BP. Dose -5 to 15 ms. 01 0.3 
to 1 mil. 

PHARMAOOLOaT AND THEKAPEUTICS 

Dill and oil of dill are aromatics, stimulants, antiseptics, 
and carminatives and are used to relieve flatulence and 
intestinal colic. The oil corrects the griping of purgatives. 
Dill water is chiefly used to remove flatulence in children. 

EEC ANISI 

Oil of Anise. (01. Anis.) 

Source -Obtained by distilling dried iipe fruits oi Pimpinella Amswn, or 
star-anise fruit, IlUcium Derujn, 

Characters —Colourless, or pale yellow, liquid, odom% that of the fruit, taste, 
mildly aiomatic Sp gr 0 980 to 0.994 

Composition —(1) Anethole 80 to 90 p c (2) Anisic aldehyde. (3) Methyl chavicot 

B.P. Dose —1 to 3 ms or 0 06 to 0 2 mil. 

Phaemacolooy and Therapeutics 

The action and uses of anise are almost identical with 
those of dill, except that it has a slight expectorant property 
and is often prescribed as a vehicle for cough mixtures. 

El NIS C TEX 

Lemon Peel. (Limon. Cort.) 

Source —The fresh outer part of the pericaiT) of the fruit of Citrus Limoma 

Characters —Outer surface, pale yellow, more or less rough, with a small 
amount of white spongy part of peiicarp on the inner smface, numeious 
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laige oil glands and ciystals of calcium oxalate below the epideirais. Orlonj, 
chaiacteiistic, fiagiant Taste, aiomatic, bittei 

Composition— (1) Volaiile oil {.off) (2) a bittei piinciple 

Official Pkeparations 

1 Oleum Limonis — Oil expiessd fiom Lemon Peel A pale yellow, oi 
gieenish yellow liquid, odom that of lemons, taste, waim, slightly bitter Sp, 
gr. 0 857 to 0 SGI Contains not less than 4 p c w/w of aldehydes, calculated as 
extra], CioHitiO B P Dose.— 1 to 3 ms oi 0 06 to 0.2 mil. 

2 Sjrrupus Limonis —Peel 6 p c BP. Dose —30 to 120 ms oi 2 to 8 mils. 

3 Tinctura Limonis —Peel 25 p c. B P. Dose - 30 to 60 ms. or 2 to 4 mils 

Pharmacology and Therapeutics 

hiternalhj — The acfcioii of lemon peel is similar to that of 
orange peel. The oil is a stimulant and carminative and can 
be used to ex])el intestinal flatus. In practice both of them 
are used for flavouring purpose. Lemon juice is antiscor- 
butic and contains vitamin 0 

FOENIIJUIillM 

Fennel. (Foenic.) 

Sym IV— 75a?/ Smxf, Saunf, Hind 

Source —The dried tipe fiuit oi P'aemcxthxm vxilgare 

Characters —Mei icaipis up to 10 mm long, 4 mm bioad, small, oblong, 
cuived, glabious, gicenish-biown oi pale-yellowi&h blown. Odour, aiomatic. 
Taste, aiomatic, sweet. The fiuit is icadily sepaiated into 2 meiicaips each of 
which has 5 prominent piimary iidges, and exhibits in tiansveise section 6 
large vittee. 

Composition —G) A Volatile oil, 3 to 4 p c which contains anethole and 
fenchone 

Enters into — Pulv Crlycyiihiza3 Co 

B P Dose —5 to 10 grs oi 0 3 to 0 6 grm 

Uses —The same as those of anise or of dilL 

*^€I]V]VA OMC 

Cinnamon. (Cinnain.) 

Syn IV —Dal climx, Beng and Hind GnAatvah, Sans 

Source —The thied inner bark of the shoots ot‘ coppiced tTees of Gtnna- 

monmni zeylanicimi. 

Characters.— In rolled quills, thin, brittle, splintery, light yellowish- 
brown; about 1 cm in diameter Odoui, fragiant Taste, waim, sweet and 
aromatic. 

Composition -(1) Volatile oil (off.), ^2) Tannin (3) Sngar. (4) Gnm. 

BP Dose “5 to 20 grs. 01 0 3 to 1.2 grm 

Enters into — Pulv Oietm Atom , Tinct Cat dam Co 

Official PitpmA ration 

1 Aqua Cmnamomi Destillata. — 1 in 10. B.P Dose. — ’/a to 1 oz or 15 to 30 
mils 


OFFUM CINNA O I 

OU of Cinnamon. (01. Cinnam.) 

Syn— Oleum Cassias, U.S.F 

Source —The oil distilled from Cinnamon Baik 

Characters —Yellowish when fiesh, becoming reddish biown with age Sp 
gr. 1 000 to 1.030 Stnlcs in toater 
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Composition —(1) Cinnamic aldehyde^ 50 to 65 p c (2) Cinnamic acid (3) Eugenol, 

B P Dose — 1 to 3 ms or 0 06 to 0 2 mil 

Official Prepakation 

1 Aqua Cinnamomi Concentrata.— Oil of cinnamon 2 p c B.P Dose —5 to 
15 ms 01 0 2 to 1 miL 

PhaUmagology and Therapeutics 

Internally . — The action and uses of cinnamon bark and its 
oil resemble those of cloves and the oil of cloves but the bark 
has besides a mild astringent property. As a flavouring and 
correcting agent both the baik and the oil are used. The 
oil is used in combination with other drugs as an intestinal 
antiseptic in typhoid fever. It is perhaps useful in prevent- 
ing tympanitic distension 

Y ISTICA 

Nutmeg. (Myrist.) 

Syn. lY —JaiphaJ, Beng., Hind 

Source.— The diied kernel of the seeds ot Myristica fi agi ans 

Characters — Bioadly oval or lounded, about 20 to 30 mm Jong Externally, 
greyish-biown, with reticulated fuiiows Internally, gieyish-ied maibled 
with biownish-ied veins Odoui, stiong, aiomatic Taste, aiomatic, waim, 
bittei. 

Composition -(1) A fixed oil consisting of glyceiyl oleate, glyceiyl butyxate, 
and glyceiyl myiistate, 25 to 30 p c (2) Amylodexhin (3) Volatile oil, (5 to 15 p c.). 

Enters into — Pulv Greta Aromat 

B P. Dose —5 to 10 grs oi 0.3 to 0 6 grm 

OLEU MYUlSTICAE 

Oil of Nutmeg. (01. Myrist.) 

Source and characters— A pale yellow oil, distilled fiom Nutmeg, having 
the odour and taste of nutmeg Soluhihty —1 in 3 of alcohol (90 p c ) Sp. er. 
0880 to 0 925. 

Composition— (1) ATymfm??, a teipene (3) A d-camphene 

B P Dose —1 to 3 ms or 0 06 to 0 2 mil 

Enters into -Sp Ammon Aiomat,Tinct Valeiian. Ammon 

Pharmacology and Therapeutics 

Externally , — The volatile and the fixed oils are used for 
perfuming pomades and lotions for the hair, and diluted with 
olive oil or soap-liniment as an embrocation in chronic rheu- 
matism. The expressed oil is said to possess antiseptic and 
antiparasitic properties. Nutmeg made into a paste is 
sometimes used by the people of India to remove headaches 
and neuralgia 

Internally.— Eov its agreeable aroma it is used in cooking. 
Both the kernel and the volatile oil are gastric stimulants, 
increasing the flow of gastric juice, and carminatives, expell- 
ing intestinal flatus; hence they can be used in dyspepsia, 
cramps and flatulence. The volatile oil relieves toothache, 
and the kernel is chewed to remove foetor of breath. In 
large doses it acts as a powerful narcotic, causing giddiness, 
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vertigo and coma, symptoms resembling those that follow 
poisonous doses of camphor. 

I.AVANBUI.AE 

Oil of Lavender. (01 Lavend ) 

Source— The oil distilled fiom the ftesh flowoiing tops of 
^lahs Contains 7 to 14 p c \v/w ot 1 in alyl acetate, CiallanOa 

Characters —Pale yellow oi yellowish-gi een with fiagiant odour of the 
fiowcis and a pungent bittei taste Sp gi 0 882 to 0 900 Sohihihty—1 in 4 
alcohol (70 p c ) 

Composition —fl) Lnmlol^ an alcohol, and its acetic estoi, 1 mat i/l acetate, aie 
the piincipal (‘onslituents (2) Pinem*, CiolTui, pi esent in some samples but is 
not a constant constitnimt (8) Limoncnc, geianiol and a sosquiteipene 

B P Dose -1 to 3 ms oi 0 06 to 2 mil 

Non-official Preparation 

1. Tmctura Lavandulae Co —Oils of lavendoi and lose, cinnamon baik, 
nutmeg, i ed saudei s wood and alcoliol (90 p c ) Z>osf.— 30 to 60 ms oi 2 to 4 mils. 

PlIAKMAC()LO(4Y AND THERAPEUTICS 

Exferualhj , — Oil of lavender is used to perfume liniments, 
and tli(i tincture to colour Jotions. It is an ingredient of 
smelling salts and lavender water 

Inteniall other aromatic oils, it is a stimulant, 
carminative and antispasmodic, and can be used in flatu- 
lence, colic, hypochondriasis, hysteria and neurasthenic 
aftectioiis. Put the chief use of the tincture is conflned to 
colouring and flavouring ])iirj)oses 

TIIAK PIPEKITAK 

Oil of Peppeimint. (OI. Menth. Pip.) 

Source —Thu oil distilled fiom fiesh howeiiug tops, Me 7 ifh a piperita, 
lectifu'd, if mmessaiy. Contains 4.5 to 9 pc w/w menthyl acetate, 
w/w fjuc menthol 

Characters —Coloui loss, palc-ycllow oi giucnish-yellow when fiesh, be- 
coming daikei by age Odour of the heib Taste, aiomatic, followed by a 
sensalion ot coldness Sp. gi. 0 902 to 0 910. Solulnlity -X m 4 of alcohol (70 p c.) 

B.P Dose -1 to 3 ms oi 0 06 to 0 2 mil 

Enters into —Pil. Rhei Co 

Official JhtBDAKATiONS 

1 Aqua Menthsa Piperitaa Concentrata — 1 m 50 B.P. Dose —5 to 16 ms or 
0 3 to 1 mil. 

2. Aqua Menthse Piperitge Destillata— 1 in 1000 BP Dose — ViJ to 1 oz oi 15 
to 30 mils 

3. Spiritus Menthse Piperitse — 1 in ID B.P Dose —5 to 30 ms oi 0 3 to 2 mils 

Fharmacolohy and Therapeutics 

Externally . — The action of the oil of peppermint resem- 
bles that of the volatile oils generally. But owing to the 
presence of menthol, the sensation of coldness and numbness 
after a feeling of warmth is more marked. Hence, it is a 
local antesthetic, and is therefore used to allay the pain of 
superficial neuralgias and herpes zoster. It is also a power- 



540 PHAEMAOOLOaY AND THEEAPEDTICS 


ful antiseptic. It relieves toothache due to a carious tooth. 
The smell of the oil keeps off mosquitoes 

IntBT'yidllij . — Por its powerful autispasmodic and carmina- 
tive properties, it is often used to relieve flatulent colic and 
spasmodic pains of the stomach. It corrects the griping 
effect of purgatives and covers the nauseous taste of drugs. 

ZIIVOI E 

Ginger. (Zingib ) 

Source-— The sciaped. and diied ihizome of Zingiher officinale 

Characters — Flattish, iiiegnlaily btanclied pieces, about 7 to 15 cm long, 
15 to 6 5 cm wide, 1 to 15 cm thick, each bianch ci owned by a depiessed 
scar Externally pale buff, stiiated, flbious Fiactuie, shoit, lather fibi ous 
Odoui, well known, agieeble, and aiomatic Taste, stiong, pungent 

Composition —(1) An aiomatic volatile oil 1 to 3 p c (2) Gmgeiof a yellowish 
oily body to which pungency is due (3) Resin and staich 

B P. Dose.— ’5 to 15 grs oi 0 3 to 1 grm 

Enters into — Infusum Sennae Rec , Pulv Jalapse Co , Pulv Rhei Co. 

Official Preparations 

1. Tmctura Zmgiheris Fortis Syn — Essence of Gingei , BP Dose — 5 to 10 
ms or 0 3 to 0 6 mil 

2 Tmctura Zmgiheris Mitis —1 in 5 of stiong tinctuie B P Dose— 30 to 60 
ms 01 2 to 4 mils 

3 Syrupus Zmgiheris — B P Dose.— 30 to 120 ms oi 2 to 8 mils 

Pharmacology aisd Therapeutics 

Ginger is a powerful aromatic stimulant, acting like 
capsicum and cardamoms Chewed, it is a valuable sia- 
lagogue ; and used as snuff, it is a powerful errhine, but it is 
chiefly given as a stomachic, carminative and flavouring 
agent Commercial gingerin, which is an oleo-resin, is a 
useful addition to purgative pills to prevent griping. The 
dose is 5 to 3 grains. 


GEOUP XVIII 

SOLID VOLATILE OILS (Stearoptenes) 

Camphor, Menthol, Thymol 

CAMP A 

(Camph ) 

Camphor. CioHieO 

Syn. I.V. — Karpur^ Beng. Kafur^ Kapur ^ Hind. 

Source. —Obtained from Cimiamomum Gamphora, and purified by 
sublimation. 

Characters.— Colourless, transparent, crystals or crystalline 
masses, of tough consistence; also in rectangular tablets or pulveru- 
lent masses— “Flowers of Camphor.” Sp. gr 0.995. Odour penetrat- 
ing. Taste, bitter, pungent, followed by a sensation of cold. Burns 
and volatilises. Solubility —1 in 700 of water, 1 in 1 of alcohol (90 p.c,), 
in 0*25 of chloroform, very soluble in ether. It forms a liquid when 
triturated with chloral hydrate, menthol, phenol, or thymol. 
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B.P. Dose.— 2 to 5 grs, or 0.12 to 0 3 grm ; 1 to 3 grs. oi 0.06 to 
0 2 grm. (subcutaneous) 

Enters into.— Lin Terebintliinai. 

Ofeicial Prepakations 

1 Aqua Camphorae. — 0*1 p.c. w/v. BP. Dose.—^ to 1 oz. oi 15 to 
30 mils. 

2. Linimentum Camphorae. Syn ~ Camphorated OiL— 20 p c. wjw 
of camphor. 

3 Linimentum Camphorae Ammoniatum. Syn. — Lm. Camphor, 
Co.— 12 5 p.c. caniphoi. 

4 Linimentum Terebmthmae Aceticum. — Prepared with camphor 
liniment 

5. Spiritus Camphorae Syn,--Tinct,Canipliorce.'~10p.c>, B.F. Dose. 
—5 to 30 ms. or 0 3 to 2 mils. 

6. Tmctura Opii Camphorata. Syn, —Tinct. Camphor Co., Paregoric. 
— gr. morphine in 60 ms. B P. Dose.— 30 to 60 ms. or 2 to 4 mils. 

Non-opfioial Preparations and Derivatives 

1 Linimentum Chloroformi, B P.C — Gamphoi liniment and chlorofoim 
equal quantity, 

2 Acidum Camphoricum — A white, crystalline powdei, slightly soluble in 
water. In phthisical night^sioeats and vesical catairh Dose ~8 to 30 gis oi 0 5 to 
2 grm. 

3 Injectio Camphorae, B P C —Camphoi 1, steiile olive oil to 10 Dose. 
—8 to 30 ms 01 0 5 to 2 mils 

4 Camphorae Monobromata — In colouiless piisms, insoluble in watei. A 
hypnotic and neivous sedative in hysfena, chorea, deliituni tre7ne7is and petit 
7}ial, also used in spe7'7iiato7 rhoea. Dose —2 to 8 grs. or 0 12 to 0 5 gim 

5 C8.r6id4Zol.—Fe7ita77iefh?/le7ietetraicol —A, watei soluble complex piepaia- 
tion With action similai to camphor but supeiioi in all cases of severe circula- 
toiy distuibance May be used by mouth, subcutaneously oi intiavenously as 
an analeptic of lapid and leliable action ot satisfactoiy duration It stimulates 
the respiratory centre Valuable m collapse of a7igma, 711 yoca7 ditis dun& circula- 
tory I7is2ifficie7icy. Dose—1 c.c subcutaneously, 01 01 gim per os in tablets. 

6 Carditone — Sodium campho-sulphonate 15 p.c in aqueous solution A 
geneial caidiac stimulant, also inci eases lospiiatory late and volume. In 
shock, heart failure, coma, poisoning by coal gas and narcotics. Dose,— Sub- 
cutaneously, 1 to 2 c c ; intrave7iQusly up to 2 c c , by mouth, 25 to 100 ms (1.6 to 6 
mils) per day diluted with water. This solution should not be used parente- 
lally 

7. Ccxv,mvcae..--Pyridme 0- carboxylic acid diethylafnide. A yellowish liquid, 
almost colourless and tasteless Miscible with water in all proportions. 

to 2 mils of the 25p.c solution, by mouth or by suhcuta7ieous, intramus- 
cular or i7it7 aceiioiis hijectioii cardiac respiratory 8ti7mila7it, action 

being on the vital centics m the medulla Specially valuable in failure of 
heait and respiration after excessive doaes ot naicotics and in bad cases of 
barbiturate poisoning 


Pharmacology 

Externally , — Camphor being a stearoptene, acts like 
volatile oils. It is moderately antiseptic, though weaker 
than many volatile oils, e,(j. the coal-tar series or the phenol 
group of drugs. It stimulates the local vessels and causes 
redness and heat, thus acting as a rubefacient. It first 
stimulates, then depresses the local nerves producing a 
sensation of coolness, although the vessels are dilated. 

Internally, Alimentary traet.— It has a peculiar bitter 



54:2 PHAEMACOLOGY AND THEEAPEUTIGS 


taste and produces a sensation of coldness soon followed by 
that of warmth in the mouth. It stimulates the local circula- 
tion and the secretion of saliva and mucus in the mouth. In 
the stomach it (1) causes a sense of warmth, (2) dilates the 
blood-vessels, (3) increases the flow of gastric juice, and (4) 
stimulates the peristaltic movements and causes relaxation 
of the sphincters. It is therefore a gastric stimulant and 
carminative, but in large doses it irritates the stomach and 
causes nausea and vomiting. It is also an antiseptic to the 
intestine and relieves spasm It is slowly absorbed and 
after absorption transformed into camphoglycuronic acid. 

Heart and circulation —The knowledge of the action of 
camphor on the heart and circulation is incomplete and un- 
certain, although clinical experience indicates that it is a 
circulatory stimulant. Injected directly into the circulation 
it increases the arterial pressure, but this effect is not con- 
stant or persistent and often it produces no rise at all. In 
some experiments it has been observed to stimulate the 
heart, while others did not observe any change. It probab- 
ly stimulates the cardiac muscle The coronary vessels are 
dilated but it is not certain whether this occurs in thera- 
peutic doses (Cushny). It has been suggested that although 
camphor has no action on the normal heart, it improves the 
heart which is depressed or irregular. It dilates the vessels 
of the skin and gives a sensation of warmth like alcohol. It 
is possible that by dilating the vessels of the skin and the 
coronary arteries it effects a re-distribution of the blood 
much in the same way as strychnine. Being an irritant 
when given as an injection, it provokes reflex medullary 
stimulation (Gunn). 

Respiration. It slighly stimulates the bronchial secre- 
tion by increasing the vascularity of the bronchial mucous 
membrane and acts as a feeble expectorant. The respira- 
tory movements are hardly affected although it may be arres- 
ted during convulsion. Like other volatile oils the centre is 
reflexly stimulated from the stomach. 

Nervous system.— It stimulates the cerebrum and in 
large doses produces excitement, giddiness, confusion of 
ideas, inco-ordination of movementj and sometimes convul- 
sion. Loss of consciousness and stupor may appear later. 
With some it acts as an exhilarant, causing agreeable hallu- 
cinations with a desire to laugh or dance, and with others 
no excitement is observed, the effect being one of depression 
with drowsiness and stupor. It first stimulates and then 
depresses the reflex movements and acts as an antispas- 
and vaso-motor centres are stimulated 

bkin.— Some dilatation of the skm vessels follows the use 
of camphor by the mouth, due possibly by gastric irrita- 
tion. It IS excreted with the sweat, which it increases. 

Temperature. It has very little effect on temperature 
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in health, hut is a mild antipyretic in fever, due chiedy to 
loss of heat from dilatation of the skin vessels. 

Elimination. — Camphor is partially oxidised in the 
tissues forming camphorol which combines with glycuronic 
acid and is excreted by the kidneys. 

Acute toxic action.— Poisoning by camphor is rare. The writer has 
seen only one case oi poisoning. Epigastric pain, nausea, sometimes 
vomiting, giddiness, dimness of sight, delirium verging on mania 
epileptiform convulsions, cyanosis, paralysis, cold clammy perspira- 
tion, strangury or arrest of uiinary secretion, coma and death. 

Treatment —Emetics, pump, brisk saline cathartics, cold and hot 
douches, counter-irritation, sometimes stimulants, and strychnine 
hypodermically if necessary. Since alcohol and oils favour absoip- 
tion, these should be avoided. ^ 

Chronic toxic action.— Young women sometimes make a habit of 
taking camphor regularly with a view to irnpiove their complexion 
This habit if once contracted is very difhcnlt to shake off. Mild form* 
of exhilaiation, stupefaction, extreme weakness, and pallor are the 
chief symptoms. 


Therapeutics 

Externally , — Camphor is a favourite ingredient of many 
liniments, for lessening the pain of fibrositis, myalgia and 
chronic rheumatism. The ammoniated camphor liniment and 
the turpentine and acetic acid liniment are effective counter- 
irritants in bronchitis, pleuritis and broncho-pneumonia. 
Camphor has been used in combination with dusting powders 
on eczema and intertrigo. Mixed with zinc ointment (30 
grs. to 1 oz.) it allays the itching of eczema genitalis. Chlo- 
ral-camphor and menthol-camphor are valuable local ano- 
dynes in superficial neuralgias 

Internally. Alimentary canal — Mixed with chalk it is 
used as tooth-powder (1 in 8). Chloral-camphor relieves 
toothache when put into a carious tooth. Camphor water 
is a domestic carminative for flatulence and colic of children. 
Spirit of camphor may he given in flatulence and colic of 
adults Very few drugs can excel camphor in summer 
diarrhoea and cholera. It should be given in these cases 
from the commencement of the illness in 5 to 6 ms. doses of 
the spirit every 10 or 15 minutes till the symptoms abate ; 
and then hourly. It is useless in the later stages. 

Respiratory tract. — The inhalation of camphor or its use 
in the form of snuff* relieves coryza and that form of chronic 
catarrh which is characterised by paroxysmal sneezing. At 
the same time 5 drops of the spirit should be given by the 
mouth every 15 minutes. It is especially useful in chronic' 
bronchitis if given either in the form of paregoric or in the 
form of a pill in combination with hyoscyamus. 

Circulation.— Camphor is absorbed very slowly from the 
alimentary tract, it should therefore be used hypodermically 
as a circulatory stimulant. It is used to stimulate the heart 
in the later stages of infectious fevers, pneumonia, septicse- 
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mia, etc. Dissolved in oil or ether (1 to 2 grs. in 1 c.c.) it is 
valuable in threatened failure of the heart and respiration. 
But many doubt its efficacy. 

Nervous system. — In many spasmodic affections, such 
as nervous palpitation, chorea, hysteria, etc., it has been 
given with doubtful results. 

Genital organs.— Large doses check inordinate sexual 
desire and chordee Applied to the breast and given by the 
mouth in 3 gr. doses camphor acts as an antigalactogogue. 

ENT E 

Menthol. C 10 H 20 O 

Source.— A saturated cyclic alcohol, p-menthan-3-ol, obtained 
from the volatile oils of various species of mentha^ or prepared 
synthetically. 

Characters. — Colourless, acicular or prismatic crystals. Odour 
penetrating, resembling that ot peppermint ; taste, warm and 
aromatic, toilowed by a sensation ot cold. Solubihty.—Vevy slightly 
in water, readily in alcohol (90 p.c.). 

B.P. Dose .— 2 to 2 grs. or 0.03 to 0.12 grm. 

Non-official Preparations 

1 Spintus Mentliolis Compositus, B P C — Camphoi, menthol, each 2 02 , 
teiehene, eucalyptol, each 2 oz , alcohol (90 p.c.), q s 20 oz Dose— 10 drops by 
inhalation. 

2 Menthyl Valerianate Syn —Validol —A. solution containing 30 p c of 
menthol valeiianate A colouiless liquid with an agreeable smell and no 
burning taste Neivous sedative, used in sea eeo^jwess, hysteoia^Tidineurasthmia, 
Dose.— 10 to 15 ms eithei in wine or on a lump of sugar. 

3 Insufflatio Mentholis et Cocainse, B P C.— Menthol 2 V 2 p c , Cocaine Hydro- 
chloiide 014 pc, Ammonium Chloiide, Camphoi, Lycopodium. In cotym as 
a snuff 

4 Nebula Mentholis et Thymolis Co , B.P C —Menthol, camphor and phenol 
each 2, thymol 0 2, liquid paraffin to 100. 

5. Nebula Cocamse Co , B P C.— Cocaine 5 grm , Nebula Mentholis et Thymolis 
Co , to 1000 In hi onchitis^ laryiigitis and asthma as a spray. 


Pharmacology and Therapeutics 

Locally applied menthol causes first stimulation, soon 
followed by a feeling of coldness, numbness and anaesthesia 
of the part, and thereby relieves the pain of neuralgias and 
other superficial pains. This is done by either drawing 
over the skin solid menthol, or by painting it with a liquefied 
preparation, such as menthol cum camphor, menthol cum 
chloral, or by applying a plaster. Any painting near the eyes 
causes a free flow of tears from the vapour. The plaster, or 
when used with camphor or A.B.O. liniment it is useful in 
rheumatic and pleurodynic pains, lumbago and sciatica. 
Mentholeate (menthol and oleic acid equal quantity), alcoho- 
lic solution (1 in 8), or menthol ointment (5 to 30 grs. in 
1 oz. of vaseline or simple ointment) relieves pruritus. The 
ointment is specially useful in pruritus pudendi et ani. 



‘ THYMOL 


54:5 


Meathol, when rubbed up with either thymol, phenol, 
chloral hydrate, camphor or butyl chloral, forms an oily 
liquid, which is an excellent remedy for toothache. It should 
be put into the cavity of the carious tooth and covered with 
a pledget of absorbent cotton. 

Menthol is also a powerful antiseptic and antiparasitic, 
and its alcoholic solution (1 in 20) is useful in ringworm of 
the scalp As a snuff (menthol 5 grs. in 1 oz. of starch, talc 
or oxychloride of bismuth, or along with boric acid 2, and 
ammon. chloride 3 parts) it is efficacious in influenza, hay 
fever, catarrh and oz£ena. 

The pigment (1 to 4 of olive oil, 20 to 30 ms ) has been 
injected into the larynx for laryngeal and tracheal tubercle 
and bronchiectasis with good effects ; and the nebula is used 
as a spray in naso-pharyngeal catarrh. The anaesthetic 
effect lasts about 24 hours after a few injections. It is rarely 
used internally, except as a corrigens of griping purgative 
pills, and in to 1 gr. doses with extract of belladonna m 
flatulence and intestinal colic. 

THY Oli 

Thymol. C10H14O 

Source. ~A crystalline phenol obtained from the volatile oils of 
Thymus vulgaris^ of Mo nar da punctata^ and of Trachyspermuni Amm% 
or prepared synthetically. 

Characters.— ColoiLi’l ess crystals; odour, pungent, aromatic and 
thyme-like; taste, pungent and aiomatic. Sinks in cold water Soluble 
in 1000 parts of water, in 1 part of alcohol (90 pc.). 

B P Dose. — } to 2 grs. or 0.03 to 0 12 grm. ; 15 to 30 grs. or 1 to 2 
grms. a$ anthelmintic 

Non- OFFICIAL Preparations 

1 Volckraann’s Thymol Solution —Thymol 01, alcohol 2, glyceim2, dissolve 
and add watei to 100 As a spratj and anUsepiic lotion 

2 Unguentum Thymol -In vaiying stiengths fiom 5 to 30 gis. in 1 Oz. of 
vaseline The thymol must be dissolved in the basis by the aid of heat 

3. Liquor Thymolis Co , B P C, Sijn —Liq^ior Aniisepiicus,—P>oi\Q> acid 29 03, 
benzoic acid 114, thymol 0 57, eucalyptol 125, menthol 0.38, oil of peppeimmt 
0.31, oil of gaultheiia 0 3i, oil of thyme 0 81, tmct baptisiaSO, alcohol 250 0, water 
to 1000 Used internally as a mild antiseptic in flatulence, and dianhoea. 
Diluted used as an antiseptic mouth wash Resembles piopnetary pieparation 
Listerine I)ose,—b to 30 ms. or 0 8 to 2 mils 

Pharmacology and Therapeutics 

Thymol is a very powerful antiseptic about 25 times 
more powerful than phenol and less toxic to the tissues, hut 
its insolubility is its drawback. A solution of the strength 
of 1 in 1000 stops all putrefactive or fermentative action in 
any fluid to which it is added. Yolekmann’s solution, the 
gauze and the ointment are all employed in antiseptic surgery 
and the last mentioned is very useful in parasitic skin dis- 
eases, especially tinea of the scalp or beard. The pastils, 

35 
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spray and inhalation are useful in laryngitis and pharyn- 
gitis. 

Internally.— In large doses, thymol gives rise to very 
unpleasant symptoms, excitement, vertigo, etc , and the urine 
may become green In still larger doses the medullary and 
spinal centres are paralysed, collapse sets in, and there is a 
marked fall of blood-pressure and temperature before death. 

Its chief value, however, is as an anthelmintic for anky- 
lostomum duodenale, for which purpose it must be given in 
doses of 15 to 30 grs., repeated 3 or 4 times at intervals of 
an hour ; 60 grs should be the maximum dose for a healthy 
adult, but usually 45 grs would suffice. Such large doses 
however may cause abortion in women, therefore when treat- 
ing pregnant women the dose should not be more than 30 
grs. given in three doses of 10 grs. each. For weak, anaemic, 
and those with bad heart the dose should be less 

Prescribing hints.— Thymol should not he administered 
in solution, as it causes a most unpleasant burning sensation 
of the mouth and throat and is extremely irritating to the 
mucous membrane of the stomach. It should be given in pill, 
cachet, or emulsion. The emulsion is best made by dissolv- 
ing the thymol in alcohol, and then precipitating it by pour- 
ing the alcoholic solution into cold water. A little mucilage 
may hnally be added to keep the finely powdered thymol in 
suspension. The patient must keep to his bed and lie down 
for several hours after the last dose ; he must also be warned 
not to partake of alcohol or any other solvent of thymol as 
long as the drug is in his stomach, otherwise serious conse- 
quences may ensue. It is not a suitable drug for the old or 
for children. It should be followed by a saline purge, and 
castor oil should not be used. 

GEOUP XIX 

ANTISEPTICS, DISINFECTANTS AND PAEASITICIDES 

Antiseptics are substances which prevent or retard the 
growth of micro-organisms as long as they remain in contact 
with them but do not destroy them 

Disinfectants or germ^cides destroy pathogenic microbes, 
i e. those which cause communicable diseases ; deodorants 
destroy ofiensive or disagreeable odours. 

Antiparas itics or parasiticides kill parasites infesting the 
surfaces of the body. ^ 

In dilute solutions most disinfectants act as antiseptics 
yet many antiseptics while retarding the growth of micro-^ 
organisms do not act as efficient disinfectants, either because 
they become inert when they come in contact with organic 
matter, or are too poisonous to be used for a prolonged period, 
A large number of disinfectants, however, act upon most 
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forms of living matter and are general protoplasmic poisons 
and have no specific action on microbes in preference to 
tissues. Therefore ordinary antiseptics while destroying 
microbes also cause damage to the tissues in which they are 
lodged Since efficient disinfection also entails destruction 
of the surrounding cells, it is impossible to use a drug to 
disinfect the tissues of the body as a whole in sufficient con- 
centration to destroy only the microbes without injuring 
the tissues. Quite recently however some progress has been 
made in this direction. A dye compound under the name of 
Prontosil has been introduced which seems to be potent 
against certain bacteria and has been successfully used in 
the treatment of certain infection in human subjects. These 
compounds have unique bactericidal properties, {see Sul- 
phanilamides, page 514). 

An ideal disinfectant will exert a maximum action on the 
micro-organisms, i e. parasitotropic, and minimum action on 
the body tissues, should be soluble in water or will form a 
uniform emulsion in all proportions, rapid in action and non- 
corrosive to metals. Browning and his associates have 
shown that certain basic substances like flavine and acri- 
flavine act more powerfully in the presence of serum, stimu- 
late granulating processes, are not irritating to the tissues, 
and do not interfere with phagocytosis. These derivatives 
therefore are the nearest approach to ideal antiseptics 

The exact manner in which disinfectants act is not fully 
understood. The degree of ionisation of a solution may have 
an important bearing on its disinfecting efficiency. Disinfect- 
ants act in the following ways, vis. — (1) by physical means,, 
these may be of diffierent nature, (a) by abstracting water^ 
ie. salt action; (6) heat; (c) sunlight and ultra-violet rays; 
(2) by oxidation, as potassium permanganate, hydrogen 
peroxide, halogen compounds; (3) by acting as general 
protoplasmic poisons, e.g. the coal-tar compounds, etc,; (4) 
by coagulating the proteins, e.g. the heavy metals; and (5) 
by acting as reducing agents, e.g. SO 2 The action of mer- 
cury is due to its tendency to accumulate in the cell and on 
its surface by adsorption so that the microbe is surrounded 
by a dense layer of disinfectant {see mercury, page 465). 

Antiseptics and disinfectants are classified as follows: — 
Class A: General Antiseptics and Disinfectants 
Class B : Intestinal Antiseptics {see page 341) 

Class C: Urinary Antiseptics (see page 396) 

Class D: Pulmonary Antiseptics (see page 321) 

Class E: Parasiticides 

General Antiseptics and Disinfectants 

The drugs of this group are used for a wide variety of 
purposes Apart from their use in surgical practice for 
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disinfecting infected wounds, the skin, or to sterilise sur- 
geon’s hands and instruments, they have a greater field of 
usefulness in preventive medicine. To be of value the disin- 
fectant must be used in solution or suspension in water 
and the strength should be such as will not cause much 
irritation of the tissues or the skin. For surface disinfec- 
tion the oxidising disinfectants are sufficient to destroy the 
microbe, but for wounds it is necessary that the drug should 
penetrate into the tissues to reach the organisms and this 
implies some destruction of the nervous structures and of 
the tissues in which they are imbedded causing certain 
amount of pain and irritation, consequently all efficient 
disinfectants are local irritants Moreover some of them 
may be absorbed when applied to a large surface and exhibit 
poisonous symptoms. Owing to these effects it has been 
found that a wound heals less quickly when strong antisep- 
tics are used and therefore their use is now confined only to 
those cases that are already infected, or there is possibility 
of infection, and no antiseptics are used in clean cases. In 
fact these heal more rapidly without the use of any anti- 
septics. 

The general antiseptics are:— 

1 Oxidising Agents 

Hydrogen Peroxide, Potassium Permanganate 

2 Halogens and their Compounds 

Chlorinated Lime, Chloramme, Bakin’s Solution, Eusol, Iodine, Iodoform 

3 Heavy Metals 

Mercury (see page 465), Silver Salts (see page 122), Copper Sulphate (see 

page 128), Ferrous Sulphate, (see Iron), Zmc Salts (see page 126) 

4 Coal-tar Compounds 

Phenol, Cresol, Resorcin, Trinitrophenol, Coal-tar, Tar, Betanaphthol, 
Salol, Coal-tar Dyes 

5 Miscellaneous Compounds 

Formaldehyde, Acetone, Boric Acid, Borax, Oleum Hydno carpi, Oleum 
Chaulmoogrse 


1. Oxidising Agents 

LIQUO Y PE OXI I 

(Liq. Hydrog. Perox.) 

Solution of Hydrogen Peroxide. H2O2 


Source. -Prepared by the interaction of water, banuin peroxide 
and dilute sulphuric acid, at a temperature below 10°C. Contains 2-6 

to ^*0 pc. w/v of H 2 O 2 , corresponding to about ten times its volume 
of available oxygen. vv/xuuxc 

Charaoters.-A colourless, odourless liquid with a slightly acid taste. 
Renders sahTO frothy. Rapidly decomposes in contact with certain 
^ c o’ matter, also if allowed to become alkaline. 

* Hose. — 30 to 120 ms. or 2 to 8 mils. 


Nox- OFFICIAL Preparation 

1. MagnesilPeroxidum -A white, tasteless powder Moie stable than hy- 

diogen peroxide. It is the chief active principle of Magnesinm PerhydroL which 
IS useful in gastxic and intestinal feimentation and indigestion Dose -30 to 
60 grs or 2 to 4 grms 
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Phabmacology 

Hydrogen peroxide is a powerful antiseptic and disinfec- 
tant by virtue of its oxygen which it gives off when brought 
into contact with many substances including all forms of 
living matter, pus, blood, bacteria, etc. It is not an irritant 
and being non-poisonous is largely used. Its effects, however, 
last only for a short time, for as soon as the oxygen is liber- 
ated it becomes inert When injected directly into the blood 
it forms gas embolism causing death of the animal. 

Therapeutics 

Hydrogen peroxide is largely used in general and dental 
surgery, also many cosmetics owe their efficacy to its 
presence A solution (1 in 8) may be used with benefit in 
sores, foul suppurating wounds, chancres and fetid dis- 
charges from the ear. 

It is much employed as a gargle, or mouth wash, as in 
diphtheria, or pyorrhoea alveolaris, or for deeply furred 
tongue, and as a surgical cleanser in pus conditions. In pus 
cavities the oxygen is freed with great rapidity, and the 
pus corpuscles are said to be disintegrated 

POTASSII PER ANGAIVAS 

(Pot Permang ) 

Potassium Permanganate. KMn04 

Source.— Obtained by the action of carbon diovide on an aqueous 
solution of potassium inanganate (/Ontains not less than 99 p c. of 
potassium permanganate. 

Characters — D<i,rk purple, slender, prismatic crystals, having a 
metallic lustuie; odouiless; taste, sweet, astiingeiit. SoUihiUty.—l 
in 20 ot cold water. 

Incompatibles.— Iodides, organic substances and any reducing 
agent. 

B.P. Dose.— 1 to 3 grs. or 0.06 to 0.2 grm. 

Non-offioial Preparations 

1 Liquor Potassii Permanganatis.-l p c Has a disagreeable taste Condy’s 
fluid IS only of half the strength, and contains .soda salt. Dose ^120 to 240 ms, 
01 8 to 15 mils. 

2 Calcium Permanganate —Onmson, deliquescent ciystals, soluble in 
watei Useful in mienfis and cholera Dose —V-i to U /2 grs or 0.03 to 0 1 gim 

3 Mangani Butyras, B P C Sz/n —J\ZafZ(/a7?ese Bidyz (tie —1 to 1 5 mil of a 1 p c. 
solution lor injection intiamnscnlaily at an intei val of 3 to 4 days up to 3 injec- 
tions In staphylococcal, steptococcal and gonorihoeal infections, and in acne, 
boils, caibuncles, etc 


Pharmacology 

Externally — Potassium permanganate in its solid form is 
an irritant and even caustic, and in solution a stimulant. 
Apart from its local action on the human body, it is a valu- 
able oxidising agent, giving off oxygen when moist and in 
the presence of organic matter, thus destroying decomposing 
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ferments and septic germs. It is an antiseptic, deodorant 
and disinfectant. The only drawback is that it is expensive 
and yields up oxygen too quickly, rendering it inert after a 
short time ; consequently its germicidal powers are limited. 

Internally — It is an unstable compound, being decom- 
posed into manganese dioxide in the stomach, in which form 
it is probably absorbed. Manganese has no direct hfema- 
tinic property but is intimately related to iron metabolism 
specially in conjunction with copper, i e helps absorption of 
iron. When injected into the blood, or subcutaneously, it is 
excreted by the intestine and kidneys. Ringer considers it 
a useful emmenagogue. 

Therapeutics 

Externally , — For rapidly disinfecting stools and foul 
discharges, washing bed-pans, articles and hands after con- 
tact with infectious diseases, for flushing water-closets and 
drains, potassium permanganate in solution (1 in 150) is used 
as an antiseptic and deodorant. Being odourless and non- 
irritant, it is best suited for use at the bedside. Fabrics are 
stained by it, but the stain is easily removed by sulphurous 
acid ; but they must be immediately washed, otherwise they 
would be damaged by the sulphuric acid formed A weaker 
lotion (2 grs. to 10 ozs of distilled water) can be used as a 
wash for foul or suppurating ulcers, abscesses, ozeena ; or as 
a uterine or vaginal douche after parturition or in cancer of 
the os. Potassium permanganate is very largely used in the 
local treatment of gonorrhoea. Irrigations commencing with 
a strength of 1 in 8000 to 1 in 6000, and subsequently rising 
to 1 in 4000 or even 1 in 3000 are generally used A satu- 
rated solution (1 in 20) is an excellent application in bites 
by poisonous snakes and rabid dogs, if it can be immediately 
applied. A 5 p c. solution can also be freely injected into 
the subcutaneous tissues for this purpose, but it must be 
noted that its contact with the virus is essential, and there- 
fore it is useless to try it some hours after the bite has been 
inflicted^ and when the virus has entered the circulation. 
Its use in the bites of poisonous snakes has been strongly 
advocated by Lauder Brunton and Rogers. 

Internally Potassium permanganate makes a very effect- 
ive gargle (2 grs. to 10 ozs. or the liquor diluted to 1 in 50) 
in foul and ulcerative diseases of the gums, mouth and 
throat. On account of its powerful oxidising property it is 
used to render certain poisons harmless, and therefore has 
been recommended in phosphorus, hydrocyanic acid, opium, 
morphine and other alkaloidal poisoning. As an emmena- 
gogue it is recommended in delayed, deflcient or arrested 
menstruation. It was claimed at one time to have a hscma- 
tinic property, and is said to assist utilisation of iron in the 
formation of haemoglobin. 
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Injected into the body manganese acts as a powerful 
stimulant to the antibody formation, and manganese 
butyrate is largely used in the treatment of staphylococcal 
infections, such as boils, furunculosis, etc- Small doses are 
used in conjunction with iron in the treatment of microcytic 
anaimia. 

Rogers strongly urges the administration of a drink of 
calcium permanganate gr. 4 to one pint of boiled water in 
cholera. It may be given ad hhitum, at the same time he 
administers pills of 2 grs of potassium permanganate, made 
up with kaolin and coated with salol, every ^ hour until the 
stools become greenish in colour, and then at longer inter- 
vals. This treatment combined with injection of hypertonic 
saline solution has yielded brilliant results. 

2. Halogens and their Compounds 
Chlorine, Bromine, Iodine, Iodoform 

CALX CHLO IXATA 

Chlorinated Lime. (Calx Chlorinat ) 

Syn.— Bleaching Powder. Chloride of Lime. 

Source.— Obtained by the action of chlorine upon slaked lime. 
Contains not less than 80 p o. w/w of chlorine. 

Characters. — A dull, white powder with a characteristic smell. 
Becomes moist and gradually decomposes on exposure to air. 
Solubilitij.—V^Ttiy iii water. 


CHLOKAmiVA 

(Chloram ) 

Chloramine. C7H702NClSNa,3H20 


Syn. - Chloramine-T. 

Source.— It is sodium p-tolaenesuli)honchloro- 
amide. Prepared by the limited action of solution of 
sodium hypochlorite uponp-toluenesulphonamide. / N 
Characters. — White crystals, or crystalline, 

E owder; odour, that of chlorine ; taste, unpleasant, I 
itter Effloresces and slowly decomposes on 
exposure to air, losing chlorine and assuming a $0 
yellow colour. Soluble in about 7 parts of water, in 
2 parts of boding water, and in 12 parts of alcohol (90p.o.). 


SOiNaNCI,3HaO 


LIQUOR SODAE CHLORIXATAE 
CIHRUROICALIS 

(Liq. Sod. Chlorinat. Chir.) 

Surgical Solution of Chlorinated Soda 

Syn.— Dakin’s Solution. 

Source. —Prepared by combining chlorinated lime^ sodium carbon- 
ate, boric acid and distilled water in proper proportions indicated in 
the B.P. Contains not less than 0.5 p.c. w/v and not more then 0.55 
p.c w/v of available chlorine. 

Non-official Preparations 

1. Liquor Acidi Hypochlorosx Co Contains appioximately 

0.27 p c hypochlorous acid with small amounts of calcium hihorate and 
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calcium chloiide. To 1 litre of watei addl2 5gims bleaching powdei, shake 
vigoiously, add 12 5 gims, boiic acid powder and shake again, allow to stand 
foi some hours, then filter off 

JV'ofe.— Keep in stoppeied bottles away fiom light. Deteiiorates in hot 
weather after one week 

2 Pnlvis Calcis Chlorinatse et Acidi Borici. Sy7i—Eupad~Vii-K. intimately 
equal weights of finely ground bleaching powdet (dry) and powdei ed bone 
acid Contains 15 p c available chloiine, oi 11 p.c (appioximately) of hypo- 
chlorous acid. Can be used as a dry dressing The gas evolved acts more 
powerfully than Eusol, especially when moistened between layers of gauze or 
lint and covered with wool and bandaged 

3 Dicliloxamma, U S P. Syn —Dichlormm^ie’T —Oonidimii 28 to 30 pc of 
active chlorine. Gradually decomposes and loses chloiine on exposure to an 
Pale yellow crystals or yellow crystalline powdei with odoui of chlorine. 
Almost insoluble in water 

4 Liquor Chlori (Burney Yeo) -Put powdei ed potassium chlorate 30 grs, in 
a 12 oz bottle and pour over it strong hydiochloiic acid 1 dr , cork, shake, and 
allow ^as to generate, then add water by degrees, shaking after each addition 
Into this solution dissolve 24 to 26 grs. of quinine and 1 oz of syrup of orange 
peel Dose,—l oz, every 3 or 4 hours in typhoid fevei . 

Pharmacology 

Externally . — Chlorine has a great affinity for hydrogen, 
and consequently decomposes chemical and organic com- 
pounds which contain it, such as ammonia, sulphuretted 
hydrogen, and many organic matters. It is a powerful 
poison to all living matter and bacteria, but since it is a 
violent irritant it is not used in surgical practice except 
in the form of different compounds which give off chlorine 
more slowly. Applied to the skin for a long time as in the 
case of workmen in a manufactory of bleaching powder, it 
causes itching, redness and inflammation, leading even to 
vesication or sloughing. Inhaled in a concentrated form it 
is a powerful irritant to the respiratory passages and may 
cause death from spasm of the glottis or inflammation of the 
air-passages. 

All these compounds are highly efficient disinfectants and 
deodorants and part with their available chlorine in a few 
minutes iu the presence of excess of proteins, consequently 
their disinfectant action is very rapid This action is a 
simple chemical reaction. The chlorine combines with all 
forms of proteins specially the amine groups forming chlor- 
amine which is a powerful antiseptic and kills any micro- 
organisms with which it comes into contact; but if there 
is an excess of protein the available chlorine is rapidly 
exhausted and it ceases to have any antiseptic or disinfect- 
ant property. The chloramines so formed being soluble, 
^e hypochlorites dissolve organic matter and dead tissues! 
The relative action of the different preparations depends 
on their content of available chlorine. Chloramine solutions 
are more stable, neutral, less irritating and more efficacious 
as they do not give up the whole of the available chlorine as 
rapidly as the others. 

Internally,— It exerts the same local influence on the 



IODINE 


553 


parts with, which it comes in contact, until decomposed into 
chlorides in the stomach, when it loses its virtues as an 
uncomhined element. 


Theuapeutios 

Externally . — As a disinfectant and deodoriser, chlorinated 
lime IS often poured into drains, privies, urinals, bed-pans, 
etc. Moistened with water it may be put in saucers in 
different parts of a sick-room to disinfect the air. If the 
room requires a speedy disinfection, chlorine gas may be 
quickly generated by pouring sulphuric acid on salt and 
black oxide of manganese, the room being closed up for 24 
hours The chlorine thus liberated attacks the hydrogen 
of the ammonia and sulphuretted hydrogen present in the 
atmosphere of the room. 

Chlorinated lime and liquid chlorine are largely used for 
sterilising drinking water and swimming baths. One drachm 
of bleaching powder dissolved in a pint of water and a tea- 
spoonful of this will purify two gallons without imparting 
any taste to the water For swimming baths the concentra- 
tion necessary to keep the water pure is 0 2 part per million. 

Eusol, Chloramine- T, and Dakin's solution are largely 
used as non-irritating and inexpensive antiseptics for wounds 
and ulcers, and for washing cavities with foul discharges, 
and as a nasal or vaginal injection, etc. All these compounds 
contain active chlorine. Since the chlorine or hypochlorite is 
rapidly used up by contact with the proteins of the inflamed 
surface, continuous saturation of wounds is necessary, and 
this will abolish sepsis, dissolve dead tissue and promote 
healing. Dakin's solution is one of the most suitable and 
stable forms of chlorine for this purpose. 

Internally . — The different solutions are used as gargles 
(chloramine 0.5 p c ) in malignant sore throat, diphtheria, 
mercurial salivation, and sloughing stomatitis A solution of 
chlorine is recommended in septic diseases, such as typhoid 
fever and septicaemia, but the results are not encouraging. 
Burney Yeo’s chlorine mixture has not proved successful in 
our hands, though it relieves llatulence. The great draw- 
back to its use is its extremely nauseous taste. 

lODlTM 

Iodine. (lod.) 

Source -Obtained from naturally occurring iodides and iodates. 

Characters —Heavy, bluish-black, brittle, rhombic prisms or plates 
with a metallic lnstr(‘ ; odour, characteristic Volatilises at ordinary 
temperatures. Shuhtly soluble m water, more in alcohol (90 p c.), 
soluble in chloroform, ether, glycerin and carbon disulphide. Freely 
in solutions of iodides. 

Incompatibles,— Alkalies and alkaline carbonates, oil of turpentine 
most volatile oils, tannin and vegetable astringents. 
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Official Fkefarations 

V->1. LjLquor lodi lodi Fm't.^.Lm lo dive — Con- 

tains 0 dlneJ^anirS^ .U*wfv'^T'’potas^ iodide. "" 

2 Liquor l odi Mitis. Sjjn^~J ^ncLt_J[Q^ ^tti^ , Tinci^ Jodi . ~ Con- 

tains 2!^'p3"'drio3Tne7aSd^T§pUoIpotassTun^ or about J gr 

of iodine (1 gr. total iodine) m 30 ms. B P Dose.~-5 to 30 ms. or 0 3 
to 2 mils. 

3 Liquor lodi Simplex.— Contains approximately 10 p.c. w/wof 
total iodine, or 1-^ gr. in 15 ms. B P. Dose.— 3 to iS ms. or 0 2 to 

1 mil. 

4. Liquor lodi Aquosus. Sijn—LugoPs Solution , Liquor lodi 
Co— Contains 5 p.c. w/v ot iodine, and 10 pc. w/v of potassium 
iodide; or f gr. ot iodine, and about 2 gr. of total lodme in 15 ms. 
B.P. Dose -5 to 15 ms. or 0 3 to 1 mil. 

5. Syrupus Ferri lodidi —Contains 7] grs. of ferious iodide, 
equivalent to 1^ gr. of iron in 120 ms. B.P. Dose —30 to 120 ms. or 

2 to 8 mils. 

Non-official Preparations 

1. Liquor lodi Decoloratus, B F C.— Iodine 28 6, Stiong Solution of Ammonia 
62 5, Alcohol (90 p c.) to 1000 

2 Pigmentum lodi Co, B.P.C S 2 m —Mandl’s Painty— Iodine 120 gi., pot 
lodide'fi^TgiCoirof^eppermm^ 72 ms , aqua Vs oz , glycei in to 20 oz. 

. 3 "Einto^oix.—IIexainethyl-diaimno-tsopiopo^ial-di-todtde—K wat ei-soluble 

iodine pi eparation Used Oiitihor suhcutaneotisly oi mti avenonsly Dose —^li to 1 
ampoule oi 1 to 2 c c 


Pharmacology 

Externally .—The, action of iodine is identical with that 
of chlorine, t.e. it unites with amine group of proteins, with 
this difference that iodamines are insoluble and being less 
volatile, iodine is a slower bactericide than chlorine, though 
more lasting. Its inhalation produces irritation of the res- 
piratory passages, cough, sneezing, frontal and thoracic pain 
and_ dyspnoea. It is a powerful antiseptic, disinfectant and 
antiparasitic. As an antiseptic it is superior to perchloride 
of mercury. It does not coagulate proteins, or form inert 
compound with tissues, possesses greater penetrating power, 
and is more stable specially when iodide is added to the 
solution. On the skin it is an irritant, rubefacient and 
vesicant, according to the strength and length of applica- 
tion. It stains the skin yellowish brown and deadens the 
cuticle which peels off. Owing to the lasting irritation of 
the skin there is some congestion of the subcutaneous tissues 
which aids absorption of exudation. 

Internally. In the stomach and intestines iodine is 
slowly converted into iodide and absorbed as such, but much 
may be left free to cause vomiting, purging and colic. It 
therefore produces the usual effects of iodide. It is taken 
up by the spleen, lymphatic glands and to a less extent by 
the hver It is excreted with the urine, milk, sweat and 
bronchial mucus. In poisoning, gastro-enteritis may cause 
death from coUapse and failure of heart and respiration. In 
minute doses it occasionally stops vomiting. 

Dry thyroid contains 0.01 to 1 16 p.c.’ of iodine, while 
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other tissues coiitaiu less than 0 001 p c. It exists m the 
thyroid gland as thijroxine and its deficiency either in the 
food or water j^roduces goitre which may be improved either 
by the use of iodine or iodides 

Toxic action — It is generally taken ui the foim of tincture. Soon 
after swallowing there is uneasiness of the stomach with a disagree- 
able metallic taste followed by vomiting and severe abdominal pain. 
If the dose is large the pulse becomes feeble and collapse sets in. 
Diarrhoea follows, and the stool may contain blood. The vomit may 
be ot iodine coloni, and if the patient has taken starchy food, blue. 
Fatal cases are due to injection of too large quantities into serous 

cavities. 

Treatment.—Evarnntion. Demulcent drinks, chiefly starch, eg. 
ariowroot or cooked flour. Eggs, milk and laige quantities of alka- 
lies in dilute solutions to fix; the iodine. 5 p.c solution of sodium 
thiosulphate may also be used In poisoning due to injection into 
cysts, hydrocele, etc , very little can be done. 

Therapeutics 

Externally . — Iodine is locally applied in subacute and 
chronic infiammation of joints, synovial membranes, lympha- 
tic glands, pleura, etc Its effects are mainly due to a mild 
irritant action which helps absorption of inflammation or 
exudation of underlying tissues or organs like other counter- 
irritants. Liq. lodi mitis has been successfully injected into 
cysts and hydroceles to induce an inflammation and adhe- 
sion of the walls and thus obliterate their cavities. Liq. 
iodi fortis being very strong cannot be painted more than 
twice or at the utmost thrice over the same spot. If the 
application causes much pain and irritation, the iodine can 
be washed ofi* with alcohol, or with a solution of potassium 
iodide It is used for the sterilisation of the skin before 
operations of all kinds when it penetrates readily into the 
pores and has a powerful germicidal action. Iodized phenol 
is a valuable local application in endometritis. Vapour Iodi 
JBtherealis (iodine 3 gr., ether 2 dr , phenol 2 dr., creosote 
1 dr., alcohol (90 pc.) 3 dr), is an efficacious inhalation in 
chronic bronchitis and phthisis. Being antiparasitic, the 
mild liquor is painted over ringworm with benefit, though it 
causes some burning. 

Internally — The weak solution painted over the gums 
and teeth dissolves tartar, heals ulcers, and stimulates the 
growth of gums, when they have ulcerated and receded. 
Iodine gargle (120 to 240 ms. of the mild liquor in water 
8 ozs ) checks mercurial salivation, and heals syphilitic and 
non-syphilitio sores of the mouth and throat. Pigmentum 
Mandl is a capital application for chronic granular pharyn- 
gitis. Liquor iodi mitis, 1 or 2 drops in 1 oz of water, at 
times checks vomiting when given every fifteen minutes. 
Iodine has been recommended in scrofula, malarial fever and 
gout, but without any appreciable benefit. 

Iodine is used intravenously in various diseases, chiefly 
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plague, erysipelas, septic wounds and other streptococcal 
infections with much success. The usual formula is iodine 
gr. 24, pot iodide gr. 36, distilled water to 1 oz.; 1 c c. being 
equal to 1 gr. iodine The iujections are commenced with 
1 c.c. and then worked up to 5 c.c. by increasing to 1 c.c. 
with each injection, and are given once a week or oftener if 
necessary. The untoward symptoms are a rise of tempera- 
ture, pain and sometimes local thrombosis. 

In the form of Lugol’s solution (10 ms. three times a day, 
in milk), it has been used in exophthalmic goitre apparently 
with some benefit. It improves nervousness, promotes sleep 
and appetite, slows the heart, and reduces the basal meta- 
bolism by 25 to 30 p c The results are not permanent for 
after a few weeks the symptoms return even though the 
treatment is continued. It is useful in that it makes the 
patient fit enough for surgical interference. In place of 
iodine, iodides may also be used The relation of iodine in 
the formation of endemic goitre has led to the use of food 
rich in iodine, or iodised salt, as a prophylactic against the 
disease in endemic areas. But this treatment has been 
given up in favour of iodides and thyroid extract 

The use of nascent iodine has been advocated in the 
treatment of pulnaonary tuberculosis 

Iodine compounds being opaque to X-rays have been 
used for purposes of diagnosis where bismuth or barium are 
inadmissible. The preparations used for the purpose are 
iodised oil {see page 323), iodophthalein {see page 366), and 
uroselectan {see page 403). 

lO OFO MUM 

(lodof.) 

Iodoform OHTs 

Source.—Prepared by the action of iodine on acetone m the 
presence of alkali. 

Characters Shining, lemon-yellow, small hexagonal crystals, 
unctiions to the touch with a characteristic, persistent and disa<^ree- 
able odcmr and ta_ste. Volatilises slowly. Contains not less^han 
yy p c Soliwility.—^hg^htl'y in water, in 8 parts of ether, in 10 

parts ot chloroform, m 100 parts of alcohol (90 p.c ), fixed and volatile 
oils Soluble in 7 5 parts of benzene 

B.P. Dose.— ^ to 3 grs. or 0.03 to 0*2 grm. 

Official Preparations 

1. Suppositoriuna lodoformi -3 grs. oi 0 2 grm, in each. 

2. Oculentum lodoformi -Iodoform 4 p.c. 

Non-official Preparations 

1 CoUodium c lodof ormo-Iodofoim 1, Collodion 12 As a pigment in 
vmeteal sojes and glandula7' szoellmgs 

2 Emnlsio lodoformi -lodofoim 10, Glycerin 70, Watei 20 For injection 
into sinuses and abscess cavities 

3 Pigmentum lodofonm Si/h -W hitehead’s FajnssA -Contains lodofoim 
10 p c in Tinct Benzoini Co , n which ether is substituted for alcohol. 
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Substitutes eor Iodoform 

1. Thymolis lodidum — Piepaied by the intei action of iodine 

and thymol. Contains 40 p c. oi lodme. A leddish-biown powdei insoluble in 
water and glyceiin, but soluble in collodion, ethei and oils Useful in ulceta- 
tiDe lupus, tinea, psonasis, when applied as an ointment (10 p c ), oi dusted, or 
in collodion 

2 lodol Syn -~TeUa-Iodo-Py7 7ol —A biownish-white powdei without dis- 
agieeable smell and toxic action, insoluble in water, but soluble 1 in 145 of 
glycoj in, alcohol, chloiofoim, and ethei Externally it acts like lodofoim, and 
internally like potassium iodide Dose -1 to 4 gis oi 0 06 to 0 25 gim m pill oi 
capsule 

3. Calcii lodobehenas, U.S P. Sf/7i —Sajodtn,—AT\. oiganic compound with 
calcium and iodine 23 5 p c Dose, Sgis otOSgim 


PlTAIiMAOOLOGY 

Exter^udhj — Iodoform has no special action on the skin 
or mucous membrane, but in susceptible persons it acts as an 
irritant and causes eruption to appear near the seat of the 
application It is a local anaesthetic, antiseptic, disinfect- 
ant and deodorant. Pure dry iodoform is not an antiseptic 
and in solution it is very unstable. Since cultures of bacteria 
grow even in the presence of iodoform, the antiseptic action 
IS due to the tormation of iodine which is slowly evolved when 
it comes m contact with tissues or their extracts, particularly 
with diseased tissues. The iodine is liberated m an amount 
which does not irritate the wound, but is sufficient to pre- 
vent the growth of micro-organisms. 

Internally . — The i3rccise action of iodoform within the 
body is not iully understood. It is decomposed in the presence 
of alkaline fluids and in protein solutions, and the liberated 
iodine combines with the alkalies of the fluids to form iodides. 
After absorption iodine has been found in the saliva, sweat 
and bronchial secretions. But it is chiefly as iodides and 
partly in organic combination that iodoform is excreted in 
the uriijif^., It is excreted very slowly and traces of iodides 
have hem found for more than a month after the administra- 
tion of thfiy drug. 

The' I'^yhip toms of poisoning are complex and varied. A 
portion of iodoform circulates unchanged and gives rise to 
the cerebral symptoms ; while other symptoms are due to the 
presence in the blood and tissues of iodine and iodides. The 
acceleration of the heart and other symptoms are due to the 
over-activity of the thyroid. 

Toxic action.— A cute poisoning is raie now. Obronic poisoning 
may take place either from repeated doses, or through absorption 
from a raw surface. The symptoms are malaise, veitigo, dilatation of 
the pupil, loss of appetite, gastro-mtestinal disturbance, quick, teeble 
pulse, tever (temperature sometimes rising to lOFF.), delirium, mania, 
or melancholia, eiythema and perhaps eczema (lodotoim dermatitis), 
convulsion, collapse and at times death. Fatty degeneration ot the 
liver and muscles, hmmaturia, and albuminuiia sometimes occur. 
These symptoms may come on suddenly, or may develop gradually, 
lasting for weeks. Some persons are specially susceptible to iodoform. 
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Treatment of iodoform poisoning.— When slight, the symptoms 
disappear on withdrawal ot the drug. In more serious cases the 
symptoms appear so late that removal of the poison will not avert a 
fatal result. Sodium bicarbonate gr. 15 eveiy houi prevents the 
formation of free iodine. Milk of magnesia 60 ms. every three hours 
until bowels move should be given and then once every day to keep 
the intestines active. Pot. brom. gr. 20 in half a tumbler of water 
followed by four 10 gr. doses hourly will antagonise cerebral excite- 
ment and help elimination. 


Therapeutics 

Externally . — Iodoform is employed as a local antiseptic, 
but the strong characteristic smell is the chief drawback to 
its use. It is extensively employed in surgery in various forms 
such as bismuth iodoform paste (page 481), or as powder, 
ointment, emulsion, bougie, gauze, etc , in wounds, sloughing 
sores, syphilitic and scrofulous ulcers, chancres, abscess cavi- 
ties, sinuses, fistulae, etc. Collodion iodoform subdues mumps, 
buboes and chronic glandular enlargements The suppository 
is used to relieve painful conditions of the bladder and rectum 
and the ointment gives great relief in pruritus ani. It may 
be insufflated for otorrhoea and frequently proves extremely 
beneficial. 

Internally — It is rarely used internally. As a spray, pastil 
or insufflation, it is used in syphilitic sores of the mouth, 
tubercular pharyngitis, and laryngitis. It has been unsuc- 
cessfully used in gastric ulcers and phthisis; and Burney 
Yeo recommends f gr. dissolved in cod-liver oil three times 
a day in tubercular peritonitis of children. 

3. Coal-tar Compounds 

F ENOI. 

Phenol. CeHeO 

Syn.— Acidum Carbolicum; Carbolic Acid; Phenyl Alcolifol. 

Source.— Obtained from coal tar oil, or prepared syntheiaeally. 

Characters.— Small, colourless, needle-shaped, deliqu^ent crys- 
tals, becoming pinkish when exposed to pioist air; 
odour, peculiar, but not tarry ; taste, sweetish, pun- 
gent. SoluhiUty,—! m 13 of water, freely Ih glycerin, 
ether, chloroform, fixed and volatile oils, and alcohol 
(90 p c.). 

B.P Dose.— 1 to 3 grs. or 0.06 to 0.2 grm. 

Official Prefarations 

1. Phenol Liquefactum. Syn. — Acidum Carbolicum Liquef actum — 
Contains 80 p.c. w/w of phenol. A colourless liquid, becoming pinkish 
on keeping. Characteristic, somewhat aromatic odour. Caustic. 
B.P. Dose.— 1 to 3 ms or 0.06 to 0.2 mil. 

2. Trochiscus Phenolis.— Each contains approximately 0.03 grm. 
or 4 gr. of phenol. 

3. Glycerinum Phenolis.— 16 p.c. phenol. B.P. Dose.— 5 to 16 ms 
or 0.3 to 1 mil. 

4. Suppositorium Phenolis —1 gr. (0.06 grm.) in each. 

5. Unguentum Phenolis.— Phenol 8 p.c. 
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Non-official Preparations and Derivatives 

1 Sodn Phenolsulphonas, B P C Spt —Sodium Siilpliocai holate —In colouiless 
tianspaient, ihomDic piisms with a saline bittei taste Soluble in 0 parts of 
watei Antiseptic and antipyretic. In diphtheiia, cholei a septic fevei and in 
tympanites in prefeience to caibolic acid. Dose—^ to 15 gis oi 0 3 to 1 grm 

2, Phenol Camphor — Phenol 1, Camphoi 3 As a local ansesthetic foi 
toothache 

3. Phenol lodisatum, BPC Syn— Iodised Phenol —loAmQ 1, Liquefied 

Phenol 10. Caustic 

4 Bromol Syn-Tiibiomophenol—lw long silky needles, piepared by 
mixing a solution of phenol with biomine water A powerful antiseptic and 
caustic Internally in typhoid fever and diarihoea Dose to 2 grs or 0 03 
to 012 gim. 

5. Acidum Trichlorphenicum Syii —Tiichloi phenol —InsohitilQ acicular 
crystals, forming soluble salts with alkaline bases Twenty-five times stronger 
than caibolic acid 


Pharmacology 

Externally — Outside the body carbolic acid arrests the 
life-processes of the lower organisms, both vegetable and 
animal, and is a powerful parasiticide. It destroys also the 
properties of organised ferments, as yeast, moulds and 
bacteria, and prevents the zymosis of septic germs. Hence 
it is an antizymotic and disinfectant, though not so powerful 
as corrosive sublimate As it prevents decomposition and 
generation of foul-smelling gases, it is an antiseptic and 
deodorant. Coming in contact with the serum it precip- 
itates proteins, and being rapidly soluble m lipoids it has a 
greater penetrating power than many other antiseptics. It 
is an efficient bactericide, and in concentrations varying 
from 1 in 30 to 1 in 200 it kills most bacteria. Spores are 
more resistant to its action, so that a 5 p.c solution takes 
two days to kill the spores of anthrax. Since phenol has 
greater affinity for oil than for water or solutions of salts in 
the tissues, oily solutions are less antiseptic. On the other 
hand its activity is increased by the addition of sodium 
chloride which reduces its solubility and thus helps its 
concentration in the micro-organisms. 

Applied to the skin it is absorbed by the unbroken skin 
but more from a mucous surface, and causes a temporary 
burning and tingling followed by ansesthesia. Stronger 
applications act as caustic, with the formation of a white 
eschar without vesication. Hence, it is a local irritant, 
anaesthetic and escharotic. 

Internally. Gastro-intestinal canal.— In a concentrated 
form carbolic acid has a similar acfinn on the mucous mem- 
brane of the mouth, fauces, oesophagus and stomach, as on 
the skin. It is a powerful gastro-intestinal irritant. It is 
readily absorbed from the stomach and the intestine, there- 
fore it cannot act as an intestinal antiseptic. Unorganised 
or chemical ferments {enzymes), such as pepsin, ptyalin, are 
not so readily affected by it except in very large doses. 
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Blood and circulation. —Phenol increases the rate of the 
heart, due probably to direct action on the cardiac muscle or 
on the nerves. This acceleration was formerly believed to 
be due to increased muscular movement and convulsions, but 
this view is now found to be incorrect. The heart is sub- 
sequently slowed. Injected directly into the blood it depres- 
ses the vaso-motor centre. This effect combined with the 
weakness and slowness of the heart causes the blood-pressure 
to fall. Although carbolic acid added to deffbrinated blood 
leads to the slow formation of methgemoglobin, this change 
does not occur m the living animal. 

Respiration. — No effect is seen in small doses, but large 
doses hrst stimulate then paralyse the respiratory centre 
making the respiration slow and shallow. 

Temperature. — No effect is produced by medicinal doses 
but large ones lower it, possibly due to collapse. It is not 
certain whether fall of temperature is aided by some changes 
in the regulating mechanism. 

Nervous system. — In fairly large doses it affects the 
medulla and cerebrum. Its influence on the respiratory, 
cardiac and vaso-motor centres has already been referred to. 
It also stimulates the salivary and sweat centres, producing 
salivation and perspiration. The cells of the anterior cornua 
are first stimulated then paralysed, the result being con- 
vulsion followed by paralysis. Poisonous doses produce 
headache, giddiness, contracted pupils and finally coma. 

Urine. — Carbolic acid is chiefly excreted by the urine in 
the form of pyrocatechin and hydroquinone. Pyrocatechin 
being a dark-coloured body gives it a dark or olive- green 
colour but this cannot be the sole cause. The unoxidised 
portion combines with H2SO4 and is excreted as phenyl 
sulphuric acid which is inert. Sometimes albumin is detected. 
In poisoning by phenol, the normal sulphates disappear from 
the urine The glycuronates reduce Fehling’s solution and 
the urine therefore gives rise to the suspicion of diabetes. 
The urine in these cases resists decomposition for a consider- 
able time. 

Elimination. — By the saliva, sweat, respiratory and 
gastro-intestinal secretions and urine. A portion of it is 
lost in the body. 

Acute toxic action. — If swallowed m a concentrated form the 
patient reels intense burning pain in the mouth, fauces and stomach, 
with the formation of white eschars in the mouth, etc. He soon 
becomes collapsed with a icold clammy sweat, subnormal tempera- 
ture, weah, feeble pulse, and shallow^ laboured breathing, heart and 
respiration stopping almost simultaneously Reflex excitability is 
lost and convulsions occasionally set in. Urine becomes dark green, 
and finally me patient becomes insensible and comatose {Small 
doses nephritis with albumin in the urine. The post-mortem 

reveals hard, white eschars in the mouth, oesophagus and stomach 
with or without inflammatory redness Blood becomes dark and its 
coagulability is diminished. 
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Treatment. —Pump, emetics. Wash out the stomach with waim 
water, or better first wash with 10 p.c alcohol which dissolves 
the poison more readily and helps its removal. Washing must be 
continued till the phenol odour disappeais because quite a largo 
quantity remains in the stomach without absorption. If coma sets 
in, artiticial respiration, caffeine and strychnine to sustain the heart. 
Chalk, saccharated lime, egg albumin, oils, demulcents, stimulants, 
hot water bottle, etc., are useful ad.iuvants. 

Chronic toxic action — The following symptoms have been ob- 
served i>y the writer in a case wheie a deep suppurating cavity in a 
scrotal elephantiasis was plugged with carbolic acid dressings, ms., 
headache, anorexia, gastro-intestmal disturbance, insomnia, fever, 
daik urine. 

Caution. — Green or smoky urine is often the first warn- 
ing bnt in doubtful cases the urine should be examined to 
ascertain the presence or absence of ordinary sulphates. 
The products of carbolic acid in the urine can be detected by 
distilling the urine, and adding bromine water to the dis- 
tillate, when white crystalline sulphocarbolate precipitates. 

Therapeutics 

Externally,— GmdiQ phenol is employed to disinfect and 
remove the foul odours of water-closets, drains, dissecting 
rooms, hospital-wards, bed-pans, spittoons, etc. For small 
operations, as for instance, puncturing the skin with a hypo- 
dermic needle, phenol may be applied to produce local anaes- 
thesia To stimulate indolent sores, to prevent the foul 
smell of gangrenous ulcers, to destroy exuberant granula- 
tions, condylomas and the poison of poisoned wounds, the 
application of undiluted phenol is most valuable A 20 or 40 
p.c. solution allays the itching of urticaria and eczema. To 
wash surgeon’s hands, instruments, sponges, linen, and parts 
to be operated upon, carbolised lotions were extensively 
used in surgical practice, but its use has become very much 
restricted in recent years. \ gr. in water 5 ms. removes 
piles when injected. It is doubtful whether its inhalation is 
of any service in phthisis, gangrene of the lungs and chronic 
bronchitis The application of Phenol Camphor or Iodised 
Phenol relieves excoriation and ulceration of the os and 
cervix and chronic endometritis. A vaginal douche (1 in 80 
or 100) is beneficial in leucorrhoea, uterine ulcers and cancer, 
but it sometimes causes itching and irritation. 

Internally . — For ulcerative and aphthous stomatitis, 
follicular tonsillitis and diphtheria the glycerin may be used 
as a paint, or a lotion (glycerin phenolis 15 to 20 ms. in water 

1 oz.) may be used as a gargle. Subcutaneous injections of 

2 to 3 p.c. aqueous solution, given every four hours, were at 
one time extensively used in the treatment of tetanus. As 
an intestinal antiseptic, phenol has been employed in enteric 
fever, sloughing dysentery, acute and chronic diarrhoea, but 
with doubtful results. 

Prescribing hints.*— Best given in pills. They must he 
36 
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coated witli keratin or varnished with salol if intended for 
action on the intestine. When given in a mixture it should be 
well diluted and combined with glycerin and peppermint 
water. 


C ESOL 

Cresol C7H7OH 

Syn.— Acidum Cresylicum; Cresyl Hydrate. 

Source.— A mixture of oresols and other phenols, 
obtained from coal-tar. 

Characters almost colourless to pale brownish- 
yellow liquid, becoming darkei on keeping, or on 
exposure to light. Soluble m 50 paits of water, solu- 
tion being neutral, freely soluble m alcohol (90 p.c.), 
in ether, chloroform, glycerin and in the fixed and 
volatile oils. Sp gr. 1.035 to 1.050. 

B.P. Dose.— 1 to 3 ms. or 0.06 to 0.2 mil. 

Official Preparation 

1. Liquor Cresolis Saponatus. Syn.—Lysol.—50 p.c. 

Phaemacolog-y and Therapeutics 

Cresol is less poisonous and less toxic but more efficient 
germicide than carbolic acid, and may be used in the form of 
lotions and ointments in place of phenol. Liquor cresolis 
saponatus may be used as an antiseptic lotion for washing 
surgeon^s hands, abscess cavities, and in obstetrical and 
gymecological practice. In the form of vapour it is used in 
whooping cough, and other respiratory troubles, the atmos- 
phere of the room being rendered saturated with the vapour. 
It is a cheap and powerful disinfectant, less poisonous than 
both phenol and mercurials and therefore more suitable for 
general use, but loses 50 to 70 p.c. of its power when it comes 
in contact with organic matter. 

Internally it is used in keratin-coated capsules as an 
intestinal antiseptic but its action as such is doubtful. 

ESO CIIV E 

Eesorcinol. (Resorcin.) 

Syn. — Resorcin. Meta-dihydroxy-benzene. 

Source.— Obtained by the interaction of sodium hydroxide and 
sodium w-benzene-disulphonate. 

Characters. — Colourless, or nearly colourless, aci- 
cular crystals or powder, Famt odour ; taste, pungent 
and sweetish, followed by bitterness Solubility,— In 
less than 1 part of water, in 1 part of alcohol (90 p.c,), 
in ether, glycerin, and olive oil. 

B.P. Dose.— 1 to 5 grs. or 0.06 to 0.3 grm. 

No^-official Preparations 

1 . Spixitus Resorcinolis, BPC Si/n —Spirtius Resoicin 2 50, 

Castor Oil 2 50, Spirit of Cologne 20, Alcohol (90 p c.) to 100 Used in dandruff and 
alopecia 

2. Resorcin Monacetate. Sy7i — Eiwesol —A honey-like mass available for all 
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puiposes foi which lesoicin in used^ especially foi application to those paits 
of the skin coveied with haii 

3. Thio-resorcinol — A compound of lesoicin and sulphui. A yellowish 
powder, lecommended as a suhstitiite for iodoform A 5 p c. ointment in skin 
diseases. 


Action and Uses 

Eesorcin is an antiseptic stronger than phenol, hut less 
poisonous. It IS used as a lotion or ointment (20 grs. in 1 oz. 
of zinc ointment) in psoriasis, eczema, and other irritable 
skin affections, as gargle m stomatitis, as spray in diphtheria 
and whooping cough, and as paint * in sore-throat. Andeer's 
lotion (resorcin 1 in water 10) is a useful application in 
psoriasis and chronic eczema. As a lotion it is valuable in 
dandruff* t 

Internally . — It acts as an intestinal antiseptic and is used 
in infantile diarrhoea, especially in combination with benzo- 
naphthol. It is said to have a specific action comparable to 
quinine and has been used in hectic fevers. It should be 
administered well diluted with water and flavoured with 
syrup of orange. On account of the readiness with which it 
forms methoemoglobin and the danger of collapse, it should 
be used with caution. It is incompatible with alkalies and 
spirit of nitrous ether. 

rMNIX110PHE]V<>L 

Trinitrophenol. (Trinitrophen ) 

Syn — Picric Acid. 

Source.— Obtained by treating phenol with sulplmnc acid at a 
suitable temperature, and by treating the iiroduct with nitric acid. 
Contains not less than 99 p.c. of C( 5 H.i 07 N,}. 

Characters. — Bright yellow, crystalline powder. Inodorous; taste, 
very bitter Explodes when heated rapidly, or subjected to percus- 
sion. Soliibilitd .—li\ 90 parts of water and in about 10 parts of alcohol 
<90 p.c ). 

B.P. Dose.— 1 to 5 grs. or 0.06 to 0.3 grm. 

Non-official Preparations 

1 Ammonh Picras —In yellow scales Soluble in watei. Useful in ague 
and malarial feoers Dose — to Vs gi. oi 0 01 to 0 02 grm 

2- Unguentum Tnnitrophenolis, B.P.C— Piciic acid 2, water 2, soft 
parafiSn 96 

Phabmacology and Therapeutics 

Picric acid is an irritant to the skin and mucous mem- 
branes. In large doses it causes vomiting and often anuria 
and strangury. After absorption it colours the skin and 

W 

Resoicin. gr. 15 Resoi’^in. gr. 30 

Glycei Boiacis oz. 1 Hydiaig peichloi. gr 1/4 

Sp ethei, ms. 30 

01 arachis ms 30 

01. lavand. ms. 2 

Aq auiant. floi ad oz. 1 
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mucous surfaces yellow, simulating jaundice, due to the stain- 
ing of the epithelium by the acid. The saturated solution is 
used as a hardening agent in microscopical work. When 
heated with glucose it is reduced to picramic acid, and this 
test is utilised in the detection and estimation of glucose in 
urine (Johnson’s test) ; with citric acid it forms the well 
known Esbach’s test for albumin in urine. 

It is a protoplasmic poison and precipitates proteins and 
acts as an antiseptic and is four times more active than 
phenol. Its chief therapeutic use is in cases of burns and 
scalds. The wounds heal under the superficial scab formed. 
Lint or cotton-wool soaked in 1 p.c. solution of the acid is 
generally used for the purpose. A 5 p.c. solution in alcohol 
hardens the skin and checks local sweating and is recom- 
mended for hyperidrosis of the feet. The ointment may be 
used in eczema, pruritus, etc. 

The stains are removed by first applying powdered 
potassium sulphate for a minute and then washing with 
soap. 


PIX €A OXIS P AEPARATA 

(Fix Garb. Prsep.) 

Prepared Coal Tar 
Syn. I.V. — Alkatra^ Beng. 

Source.— Prepared by heating commercial coal tar in a shallow 
vessel and maintaining it at 50°C. for one hour, stirring constantly. 
Characters.— A nearly black, viscous liquid, brown in very thin 
layers; heavier than water. Strongly empyreumatic odour. Almost 
entirely soluble in benzene and m chloroform ; partially in alcohol 
(90 p.c.), very slightly in water. 

Composition.— (1) Benzene and homologous hydrocarbons. (2) 
Phenoh (3) Cresols, naphthalene, anthracene, etc. 

Official Preparation 

. !• Carbonis.— 20 p c. Is the official imitation of 

Liquor Oarhonis Detergens which is an alcoholic solution of coininon 
coal tar. 


Phaemacology and Therapeutics 

The action and uses of prepared coal tar are identical 
with those of wood tar except that the former is scarcely 
used internally. Liquor carbonis detergens is the best known 
remedy for chronic eczema.* 


PIX El PI A 

Tar. (Pix Liq.) 

Syn.-~Wood Tar ; Pix Pini, U.S.P ; Pine Tar ; Stockholm Tar. 
bource.— A bituminous liquid, obtained from the wood of various 
trees of the family Fmacece by destructive distillation. 


Liq, caip. detergens ms 30 

Liq. plumb subacet foit ms. 30 

Hydraig. ammon. gis 15 

Paiaff. moll alb oz l 
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Characters.— A claik brown or nearly black, semi-liqiiid snbstaaco 
Odour, peculiar, aromatic. Empyieiiinatic taste ; heavier than water, 
Sokfhilitij — In alcohol (90 p c.), m ether, and in fixed and volatile oils 

Composition.— (1) Cresol {2) Phenol (S) fPtaiacoL (4:) Pij) ocatechol. 
(5) Toluene. (6) Xylol. (7) Acetone (8) Besins, etc. 

B.P. Dose.— 2 to 10 grs. or 0.12 to 0 6 grm. 

Non-official Preparations 

1 S3rrupus Picis Liquidae, B P C — Tar 5 0 gim, sugai 850 grm, alcohol (90 
pc ) 52 5 mil, watei to 1000 mils Used in wmtei cough, phthisis and cJnomc 
hionchitis Dose — 1 to 2 dis oi 4 to 8 mils. 

2 Unguentum Picis Pini, U S P — Tai 50, yellow wax 15, peti olatum 35 

3 Potassii Hydroxyquinolim Sulphas Sijn.—Ohinosol —YqWovj minute 
ciystalline powdei, readily soluble in watei Used as a suigical antiseptic, 
15 gi to the pint equals 1 in 40 of caibolic acid Should not be used foi the 
steiilisanon of mstiuments, as it is apt to stain them badly. 

4. Dimol— A benzene deiivative Dimethyl-methoxyphenol, in combina- 
tion with til- and tetia-methylphenols A powerful bactericide, 35 p c moie 
efficient than phenol A valuable intestinal antiseptic Dose —2 to 4 pulveiet- 
tes aftei each meal 


Pharmacology 

ExternalhA — Wood tar resembles oil of turpentine in 
action but is not so powerful. As it contains creosote, 
phenol, oil of turpentine, etc , it is an antiseptic and a 
vascular stimulant. When rubbed in, it sometimes causes 
severe inflammation or pustules, of healthy sensitive skin, 
specially those parts which are hairy. It is a sedative to 
the nerves. Tar preparations, if used for any length of time, 
are apt to set up a very troublesome form of acne, called by 
Hebra, tar acne. 

Internally . — It may cause indigestion, and in large doses 
symptoms of carbolic acid poisoning. It is absorbed and 
-during elimination exerts a beneficial influence on the chro- 
nically inflamed bronchial mucous membrane, disinfecting, 
-deodorising and checking profuse secretion, and promoting 
free expectoration. These effects may be obtained, according 
to Yeo both when used as an inhalation or spray, and when 
taken internally. 


Therapeutics 

Externally . — Tar water is a stimulating lotion for wounds 
and sluggish ulcers. The ointment is an excellent application 
for chronic scaly skin diseases, such as psoriasis. Chronic 
eczema too is benefited by it. 

Internally . — As an expectorant, wood tar only is used for 
chronic bronchitis, bronchiectasis and winter cough. It may 
be given in pills, capsules, or syrup. Apomorphine combined 
with syrup of tar and syrup of Virginian prune makes an 
admirable cough linctus (See page 316). 
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ETANAP THOE 

(Betanapb.) 

B et an aphth ol . Ci 9 H? OH 

Syn. —j8-hvdroxy- naphthalene ; Naphthol. 

Source.— Prepared by the fusion of sodium naplithalene-^-sul- 
phonate with sodium hydroxide. 

Characters — White, or nearly white, crystalline lainelhe, or 
powder, with odour, resembling phenol and pungent taste. Holuhihtij. 
— 1 m 1000 of coZrZ water, 1 in 2 of alcohol (90 pc.), in olive oil, m 
glycerin. 

Incompatibles. — Camphor, ferric chloride, menthol, phenazone^ 
and phenol. 

B P. Dose.— 5 to 10 grs or 0 3 to 0 6 grm. 

Non-official Preparations 

1 , Benzonaphthol S^n —Betaoiaphthol Beiizoate.—A white, tasteless, insolu- 
hle powder. Intestinal antiseptic and dmietic, splitting up into i8-naphthol 
and benzoic acid m the intestines. In dyspepsia and typJioid fecer. Vose—b to- 
ld gis. or 0 3 tol gim 

2 Betol. Syn—Naphthalol, Betanaphthol Salicylate.— A. sahcj'-late of 
naphthol-ester. In tasteless white crystals, insoluble in water Splits un into- 
salicylic acid and naphthol in the system Used in ilieumatism and cystitis, 
Uose.— 5 to 10 gis Ol 0 3 to 0 6 gim 

Phaemacology and Theeapeutics 

Betanaphtliol resembles carbolic acid in action but is not 
so corrosive. Naphthols irritate the mucous membrane, 
and -when inhaled cause sneezing and coughing They are 
excreted in the urine in combination with glycuronic and 
sulphuric acids, which give the urine a reddish-brown colour. 
During the course of excretion they cause pain in the bladder 
and urethra with strangury and swelling of the mucous 
membrane. It is a powerful antiseptic and disinfectant, both 
externally and internally. In scabies, ringworm, psoriasis 
and chronic eczema, the ointment (10 to 15 p. c.) having a 
less unpleasant odour may be used with success instead of 
tar, which it resembles in action. Internally it is chiefly 
used as a gastro-intestinal antiseptic in dyspepsia, pyloric 
obstruction, diarrhoea, and typhoid diarrhce.a. It may he 
given in cachets or p^lls, or as an emulsion. The pills may 
he coated with keratin. 

Benzonaphthol is used as an intestinal antiseptic in com- 
bination with resorcin or bismuth salicylate, in putrefactive 
diarrhoea, and diarrhoea of children. 

In 16 gr. doses given every hour for three doses heta- 
naphthol is an anthelmintic for ankylostomum duodenal© 
and is preferable to thymol, being less irritating and cheaper. 
For method of treatment, see page 372. Both these drugs 
have however been replaced by oil of chenopodium (see page 
378), and carbon tetrachloride (see page 376) 

The use of naphthols should be avoided in irritation of 
the bladder, kidneys and urethra. 
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SAI^OIi 

Salol. C13H19O3. (Not official) 

Syn —Phenyl Salicylate 

Source —By the intei action of salicylic acid and phenol. 

Characters —Colouiless crystals, with a faint aiomatic odoui and slight 
taste SoJubiJ if y —Almost insoluble in watei, soluble in 15 paits of alcohol (90 
pc), and in fixed and volatile oils 

Dose— 5 to 20 gis 01 0 3 to 12 grm. 

Pharmacology and Therapeutics 

Internalli^, has no action on the stomach but splits up in the 
intestine by the fat-splitting ferment of the pancreatic juice into 
salicylic and carbolic acids which act as antiseptics and are then 
absorbed pioducing the usual effects. In large doses it is apt to cause 
carhohma and it should not, therefore, be given in too large doses, 
or for too long a period continuously, or to persons suffering from 
renal disease. 

Its chief use is as an intestinal and urinary antiseptic and it is 
given with advantage both before and after all operations upon the 
urinary tract. As an intestinal antiseptic it is falling into disrepute. 

Coal-tar Dyes 

These are classified as follows : — 

1 Aciidine Dyes Acriflavine, Proflavine, Rivanol p 513) 

2 Azo Dyes Scarlet Red, Congo Red iqv), Pyndium (see p 397) 

3 Tiiphenylamine Dyes Brilliant Green, Malachite Green, Gentian Violet, 

4. Fluoiescein Dyes Fluorescemum Soluhile, Mercurochrome (seep 468) 

5 Pheuolphthalem Dyes lodophthalemum (see p 366) 

6 Miscellaneous Dyes Methylene Blue, Indie arminum (see p 403). 

ACKIFAVINA 

(Acriflavin ) 

Acriflavine. Ci 4 Hi 4 N 3 Cl,HCl 

Source —It is a mixture of the hydrochlorides of 2 : 8-diamno-lO- 
methylaondiniam chloride and 2: 8-diaminoacridine, and contains 
approximately one-third of its weight of diaminoacridine dihydro- 
cMoride. 

Characters. — An orange-rod to red, crystalline powder,* odourless; 
taste, acid. Soluble in 3 parts of water, which may be precipitated 
by dilubion or standing ; in 500 parts of normal saline solution, in 
alcohol (90 p.c ), and in glycerin. Almost insoluble in fixed oils, 
volatile oils, and in liquid paraffin. 

Incompatibles.— Chlorine antiseptics, phenol and corrosive subli- 
mate solution. 

B.P. Dose ~l to grs. or 0 03 to 0 1 grm. 

PHARMACOLO(3fY AND THERAPEUTICS 

Acriflavine is a powerful antiseptic and has the advan- 
tage over other antiseptics in that it is not a protoplasmic 
poison, on the contrary it becomes more active in the pre- 
sence of serum, stimulates granulating process, and does not 
irritate tissues, nor interfere with phagocytosis. These 
derivatives therefore are the nearest approach to ideal 
antiseptics. It is twenty times more powerful than mercuric 
chloride, and about eight hundred times more so than car- 
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bolic acid. It is extensively used in modern surgical practice 
as a lotion, ointment or gauze, for sores, ulcers, abscess 
cavities, etc. The best method is to wash out with a 
solution (1 in 1000 of normal saline) and then to pack with 
gauze steeped in the solution. In combination with tannic 
acid, it is used in the treatment of burns and scalds. A neu- 
tral solution, 1 in 4000 of saline, has been used as a bowel 
wash in ulcerative colitis, and as urethral irrigation (1 in 
4000) in gonorrhoea It is also useful in gonorrhoeal infection 
of women. The method is to take a douche, and then lying 
down inject 25 c.c. of 1 in 1500 to 1 in 500 solution and 
retain for half an hour. This may be done twice a day. 

Solution of 1 in 1000 dropped into the eye and followed 
by wet dressing of strong solution of magnesium sulphate 
and sodium chloride is valuable in gonorrhoeal ophthalmia, 
while a solution of 1 in 4000 is useful in conjunctivitis. 

It is an urinary antiseptic, and a dose of 0.2 grm. (3 grs.) 
administered in capsules exerts an antiseptic action on urine 
against both the colon bacillus and the staphylococcus, but 
the urine must be alkaline. It however causes unpleasant 
symptoms of nausea and purging in a fair proportion of 
cases. It is of distinct value in acute infections of the uri- 
nary tract and has been used in the treatment of gonorrhoea 
in doses of IJ grs. (0.1 grm.) given by the mouth three times 
a day. 

It has been given intravenously in pyelitis and rheuma- 
tism (2 to 5 c.c. of 2 p.c. solution), but the results have not 
been very encouraging. Good results have been obtained in 
epidemic encephalitis when neutral acrihavine solution 
{10 c.c. of 0 5 p.c.) is given intravenously. To avoid un- 
pleasant by-effects the injections should be made slowly. 
Improvement is noticed after three injections, and after 
eight injections the improvement is marked. 

The stains are removed by the application of a dilute 
solution of sulphurous acid. 


FlitJ ESCEINIJ SOEE ILE 

(Fluoresc. Solub.) 

Soluble Fluorescein. C2oHio05Na2 


Source and characters.- It is the di-sodium salt of fluorescein, 
prepared by the condensation of resorcinol and phthalic anhydride 
An orange-red powder; odourless; almost tasteless. Soluble in 
1 part of water, and in 5 parts of alcohol (90 p.c ) . 


Action And Uses 

A 2 p c. solution of fluorescein with 3 p.c. of bicarbonate 
ot soda IS used to diagnose corneal ulcers and abrasions It 
does not stain the healthy tissue but produces a green stain 
when the dye penetrates any abrasion or ulcer on the eye. 
bimilarly loss of substance in the conjunctiva produces a 
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yellovs^ stain May be given by the mouth in 3 to 0 
doses, when it causes a yellow discoloration of the whole 
body which disappears in 24 hours ; the normal eye is not 
coloured, but in intra-ocular disease, glaucoma or intis, the 
aqueous humour is coloured green in about 20 minutes, while 
the conjunctiva remains unaffected. 

Irradiated sodium fluorescein and other fluorescent salts 
have been used 'in the treatment of carcinomatous growths.**^ 
A ^ to 2.5 p c. solution of the sodium salt is painted over the 
afl'ected area and part of the apparently healthy skin sur- 
rounding the growth, for two or three times, and then 
irradiated by X-ray or radium of moderate penetration In 
deep-seated growths it is given internally or intravenously 
before irradiation. The dose per os is 2 grms. in capsules 
or cachets of 1 grm. each. 

METIXYI/miOlVIlVAE CHI^OKI UMC 

(Methylthionin. Chlor.) 

Methylene Blue CieHisNsClS 

Source.™ It is tetramethylthioiiine ohloricle Prepared by the inter- 
action of dymethyl-p-pbenylene-diamine with thiosulphuric acid, and 
subsequent oxidation. Contains not loss than 80 p.c. of methylene 
blue. 

Characters.™A dark greenish, crystalline powder with a metallic 
lustre, or a dull, dark-green or brown powdei. Almost odourless. 
Sohihle in water, in alcohol (20 p c ), and in chloroform 

B.P. Dose.— 1 to 5 grs. or 0.06 to 0.3 grm 

PlIAllMACOLOGY AND THEUAPEUTICS 

External! ij . — Methylene blue is an antiseptic. A 3 p.c. 
solution is useful in tropical ulcer and as a local application 
for eczema in children ; after application it is allowed to dry 
and then covered with a thin layer of collodion. A lotion 
{1 in 5000 to 1 in 1000) is useful as a bowel wash in dysen- 
tery and ixlcerative colitis. A 5 p c. aqueous solution applied 
as a paint twice daily is useful in erysipelas. 

Internally .— blue is an antiseptic, analgesic 
and antiperiodic. As an analgesic it has been used in 
sciatica, migraine and neuralgia with doubtful results. As an 
antiperiodic it has been used in malaria but is inferior to 
■quinine and arsenic. 

Since it is excreted entirely by the kidneys it is used as 
-a disinfectant to the urinary tract before and after operation 
on the kidneys and prostates, in pyelitis, gonorrhoea, cystitis 
and other septic conditions of the urinary tract. Combined 
with sandal wood oil it is valuable in staphylococcal infec- 
tion of the bladder, while its therapeutic activity is enhanced 
by combining with hexamine (hexamine 3 grs. and methylene 
blue \ gr.), when it becomes equally active in acid and 
^ilkaline urine. 

*Copeman, Coke and Goiilclesbrough, B. M. J. 1929. 
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It has been used in the treatment of cyanide poisoning 
and 50 to 100 c c. of 1 p.c. solution has been used intra- 
venously. The mechanism of its action is not clearly under- 
stood, although it has been suggested as being due to the 
formation of meth^emoglobin which binds the cyanide as the 
stable non-toxic cyanmethsemoglobin. Othershowever believe 
that it acts by its intracellular oxidative function. 

After its ingestion by the mouth it is found in large quan- 
tities in the bile, and is excreted in the urine colouring it 
bluish green. It has therefore been used to test the liver 
efficiency and the function of the kidneys. For the former 
mg. is given before breakfast and the urine tested every 
4 hours, for 12 hours. If the liver is deficient the urine will 
become green from 5th to 9th hour. For testing renal func- 
tion, 5 ms. of a 10 p.c solution is injected into the gluteal 
muscle and within 10 to 15 minutes blue jets of coloured 
urine should escape through the ureteral openings when 
observed under cystoscope. This test has been given up in 
favour of indigo carmine [see page 403). 

As it is eliminated by the gall bladder it has been used 
with some success in ^ to | gr. doses in cholangitis and 
cholecystitis. 

The usual method of administration is in cachets or cap- 
sules. To prevent gastric or vesical irritation it may be 
combined with nutmeg. The solution for injection should b<e 
sterilised by heating in an autoclave or by tyndallisation. 

Except slight vesical or gastro-intestinal irritation no 
untoward effects are observed with therapeutic doses, even 
after prolonged use. If it is rapidly absorbed in consider- 
able amounts, symptoms of poisoning may appear showing 
signs of paralysis of the heart and respiratory centres. 

Non-official Coal-tar Dyes 

1 —Dianimoctc') idi7ie Sulphate — In the form of oiange-red to 
biowmsh crystalline powdei. Soluble 1 m 48 of alcohol (90 p c.), i in 10 oi less 
of glyceiio, insoluble in liquid paiaffin Cfses -Similai to acnflavine but it is 
slightly hsemostatic 

2 Viola Crystallina, BPC Syn — Cfystal Yiolet, Sentian Violet —It is a 
mixtuie of the hydiochloudes of penta- and hexa-methyl-paiaiosaniline. 
Intioduced as an antiseptic of great value toi gram~po<iitive oiqanisms 
Soluble in watei but solutions cannot be made with normal saline as the 
dye IS piecipitated Used foi local action in ec^etiiatoid dei niatitis^ folliculitis^. 
etc The usual formula is gentian violet gis 22, spiiit lectifled ms 60, aqua 
ad 1 oz. Used intiavenously in septicemia, endocaiditis, encephalitis, etc,, 
but the results were not striking and dangerous reaction like piotein shock, 
may appear Dose.— 0'003 to 0 007 grm pei kilo (=3 to 7 gis foi alO-stono man) 
intravenously in a Vi to 1 p c. aqueous solution 

3 Viride Malachitum, B P C Siju.— Malachite green , BenzaUehy tie Green— It 
IS oxalate of Tetia-methyl-di-paia~amino-tiiphenyl-caibinol A solution 1 in 
2000 kills staphylococcus aureus in serum, and 1 in 5000 kills spores of B 
sub tills Much used as an antiseptic wound d? essmg 

4 Vinde Nitens, BPC. Syn —By ilhant green— sulphate of Tetra-efhyl- 
diamidodriphenyl-caylmol In golden yellow crystals Soluble in water ^ 
normal saline, and alcohol, forming a gieen solution. 1 in 1000 solution is 
much used as a painless antiseptic dressing Strongly lactencidah 
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5 Rubrum Scarlatinuin, B P.C Syn --'Scarlet Red —Aw azo-colouiin^^ i iatter 
of the secondaiy disazo gioup Insoluble m watci, moie soluble in alcoliob 
and leadily soluble in chloiofoim, oils and waim petroleum piepaiations 
Piomotes the giowth of epithelium in the tieatment of wounds, bums, and 
ulceis Used as a dusting powdei with bone acid, oi as an ointment fioni 
1 to 8 p c 

4. Miscellaneous Compouncls 

LIQXTOll FOR AFDEIIY I 

(Liq. Formaldehyd.) 

Solution of Formaldehyde OH 2 O 

Syn.— Formalin; Formol 

Source. — An aqueous solution of formaldehyde, with a variable 
amount of ethvl alcohol or methyl alcohol, 01 both. Contains 37 to- 
41 p.c Av/v of CHjO. 

Characters — A colourless liquid with a characteristic pungent 
odour Freely soluble in water, and in alcohol (90 p.c.) 

Dispensing hints —It should be kept in Avell-stoppered bottles, in 
a moderately warm place. 

Non-official Preparations 

1 . Amyloform —By the action of formaldehyde on staich. An inodoious, 
insoluble, white powdei, unalteitid by heat Used as an antiseptic diessmg for 
wounds 

2. Paraformaldehydura — A pol^mei of foiinaldehyde, in white fiiable 
amoiphous masses, slightly soluble m watei, moie leadily soluble in hot 
watei with formation of foimaldehyde Heated in an enclosed spirit-lamp, it 
sublimes, unites with the pioducts of combustion, and is convex ted into 
foimaldehyde. Has been lecommonded as a disinjeciant foi the sick-i 00m after 
illness 


PnARMAFOLOGY AND TiIERAPFUTICS 

Formalin is a caustic. When diluted with ten times its 
hulk of water it is useful as a hardening histological agent 
or as a preservative for museum specimens The solution is 
a powerful germicide and in dilutions of 1 in 200 kills most 
micro-organisms, it possibly acts by combining with some 
amino-group in the protein molecule. Being a powerful 
antiseptic, it is used for sterilising instruments, and for 
preservation of corpses for dissection, but on account of its 
necrotic action on the skin it is not suitable for treatment of 
wounds. It causes soft corns to shrivel up. 

A solution of 1 in 500 may be used as an antiseptic gargle 
or mouth-wash in stomatitis, a 1 p c. solution of the liquor is 
useful as a spray in diphtheria and whooping cough. A 30 
p c. solution in glycerin makes an excellent pigment in ring- 
worm and parasitic skin diseases Applied to sarcomata and 
bleeding tumours, it hardens their substances and facilitates 
their removal. It also lessens the fetid smell in bromidrosis 
of the feet. 

Formaldehyde 1 part, chloroform 1 part, and alcohol 2 
parts, is recommended as an antiseptic inhalation in phthisis ; 
5 to 10 drops being sprinkled on cotton-wool, or inhaled 
from the pad of an oro-nasal inhaler. 
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It may be used as a spray to disinfect infected rooms, or 
may be used as a gaseous disinfectant either by using para- 
form tablets or by generating the gas by adding pot. per- 
manganas to the solution. Paraform requires a special 
apparatus, which is known as ‘^Formogene^’ or “ Alformant’^ 
lamp The vapour thus produced disinfects surface only ; 
it does not penetrate or disinfect fabrics. 

Formaldehyde solution is incompatible with ammonia 
and all oxidising substances and renders gelatin insoluble. 

ACETONIIM 

(Aceton.) 

Acetone. Dimethyl ketone. CsHeO 

Source and characters.— Obtained by the dry distillation of cal- 
cium acetate. A clear, colourless, transparent, mobile and volatile 
liquid. Odour, characteristic; taste, pungent and sweetish. Inflam- 
mable. 

Dose.— 60 to 90 ms. or 4 to 6 mils 

Action and Uses 

Acetone is a solvent for resin, fat, cantharidin, etc. Its 
action is similar to that of ethylic alcohol. A solution of 
iodine in acetone (1 in 50) is used to sterilise catgut. It has 
been used in asthma as an expectorant and antispasmodic, 
and as an antiseptic (with equal parts of alcohol) for steri- 
lising the hands and site of operation. 

ACI UM O ICUM 

(Acid. Boric.) 

Boric Acid. H3BO3 

Syn.— Boraoic Acid. 

Source.— Obtained by the interaction of sulphuric acid and native 
borates. Contains not less than 99.5 p c. of orthoboric acid. 

Characters.— White crystals, or powder; unctuous to touch. 
Odourless. Taste, slightly acid and bitter. Solubility.— 1 m25 of water, 
1 in 4 of glycerin, 1 in 80 of alcohol (90 p c.). 

Incompatihles. — Sodium salicylate in powder forming boro-sali- 
cylate. 

B.P. Dose.— 5 to 15 grs. or 0 3 to 1 grm 

Official Preparations 

1. Glycerinum Acidi Borici. Syn.—G-lycerite of Borocflycerin 

41 p.o. A substitute for Boro-glyceride. B.P. Dose.— 10 to 30 ms. or 
0.6 to 2 mils 

2. Unguentum Acidi Borici 10 p.c. 

Non-official Preparation 

1 Pigmenttiin Acidi Borici. — Solutio Satzi7'an$ --Boiiq Acid 1, Ethei 3 

Alcoliol (90 p c.) 6. Used in 7 ingtoorm, etc 

ORAX 

Borax. Na2B4O7,10H2O 

Syii.-Borax Puriflcatas; Biborato of Sodium ; Sodium Borate. 

Sjn, l.Y .^ShoJmm. Beng,Hind 

Source. Obtalnearfroni native borax, or by boiling native calcium 
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borates with solution of sodium carbonate Contains 99 to Ibo p r, ot 
sodium boiate. 

Characters —Transparent, colourless, odouiless, eftloiescent cr\.s- 
tals, with a weak alkaline leactioii. Taste, saline, alkaline Sohf- 
bihtij , — 1 in 25 of water, 3 in 1 of glvceiin, insoluble in alcohol (90 
p.c.). Tt gives a yellow colour to the flame. 

Incompatibles — Mineral acids, most metallic salts, mucilage of 
acacia, also alkaloidal salts, e g cocaine hydrochloride. 

B P. Dose —5 to 15 grs. or 0 3 to 1 grm 

Official Preparations 

1. Glycermum Boracis.— 12 p.c. B.P. Dose.— 30 to 60 ms. or 2 to 
4: mils 

2. Mel Boracis. Syn —Boi ax Honey —10 p c. 

Non-official Preparations 

1 Nebula Alkaliua Co , B P C Syn—Compound Alkaline bi- 

caibonas 15 gims , boi ax 15 gims , phenol 7 6 gims , glyceim 250 mils, watei to 
1000 mils As a spiay oi iiiigation in cataiih of the nose and thioat 

2. Pulvis Sodn Chloridi Co.—Sodium chloiide 4, sodium bicarbonate 4 , 
suciose 4, borax 4 A saltspoonful in half a tumbleiful of waim water as a 
gaigle Useful la inflamed ili't oat 

Pharmacology 

Externally.— -Both, boric acid and borax are non-irritating^ 
and mild antiseptics. In 2-^ p.c. solution almost all forms of 
bacilli stop growing, but they are not destroyed. They kill 
micro-organisms, but their action is entirely local. Some 
skins, however, are very sensitive to the action of boric acid^ 
which is apt to produce a troublesome herpes in such cases. 

Internally. Gastro-intestinal tract. —Taken by the 
mouth in large doses they cause gastro-intestinal irritation, 
evidenced by vomiting and purging. Both borax and boric 
acid are rapidly absorbed by the bowel, and do not affect the 
intestinal putrefaction. 

Urinary tract. — Boric acid and borax are rapidly excre- 
ted in the urine, causing increase in the elimination of both 
water and urea. But the elimination becomes slow after 
twelve hours so that bone acid is inclined to be cumulative. 
Borax, like any other alkaline preparation, renders the urine 
alkaline. They are good genito-urmary antiseptics and 
differ from other more active drugs in retaining their disin- 
fectant action when the urine is alkaline. The administra- 
tion of a few doses often has a marvellous eff'ect in render- 
ing a foul alkaline urine perfectly clean and sweet. Eepeated 
small doses have induced albuminuria especially in persons 
predisposed to it. Maximum daily dose should not exceed 
60 gr. 

Toxic action. —Boric acid was used as a food preservative, but 
owing to cases of poisoning its use has been prohibited The symp- 
toms are loss of appetite, mild gastro-ententis, muscular weakness, 
albuminuria and prostration. The prolonged use, either internally 
or externally, has led to falling of the hair, eczema and psoriasis, 
^dema and swelling of the skm may appear, and a gray line on the 
gums, similar to that seen m lead poisoning, is stated to occur along 
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with irritation of the mouth. Also bullous, cutaneous lesions or a 
■dermatitis. Kenal disease seems to increase the susceptibility to 
poisoning. 


Therapeutics 

Externally . — Being a non-irritant, it is largely employed 
in surgical dressings The ointment is applied to wounds, 
ulcers and burns. As its action is entirely local its use is of 
no value in deep sunmirating cavities. It is used as an eye- 
wash in ophthRlmi^/ either alone or with alum or sulphate 
ofzmuT^'hmdr’a^^am injection in leucorrhcea, gonorrhoea, 
ozsena (10 grs. to 1 oz.), and otorrhoea. In cystitis, the 
irrigation of boric acid (1 in 100) is a capital local appli- 
cation. Pityriasis of the body and scalp, eczema of the ear 
and scalp, and cracked nipples are benehted by boric acid 
applications. Borax (60 gr. to water 4 ozs ) removes prurigo 
of the labia and anus. The wearing of socks soaked in warm 
saturated solution of borax removes the smell of fetid per- 
spiration of the feet. 

Internally . — Borax is used as a gargle in mercurial sali- 
vation and aphthous sores of themouth. Borax tablets slowly 
dissoved in the mouth reduce hoarseness. Borated tincture 
of myrrh is a valubjn local ;paint_for ulcerated gums , and 
mixFd^mfirYincf . m^ Yoakes a good mouth-wasl^ Mel 
horacis is a soothing and antiseptic application to inflamed 
mucous membrane and is specially useful m thrush. Borax 
is an excellent remedy for disinfecting foul urine. To clear 
putrid ammoniacal urine, boric acid is superior to borax ; 
three or four 15 gr doses rendering it quite clear. Borax 
has been used to increase labour pains, and with bromides 
in epilepsy, but it is doubtful if it does any good. 

Prescribing hints —The powder may be given in cachets 
or solution. Borax being alkaline should not be combined 
with cocaine or other alkaloids. Combined with acetate of 
lead or sulphate of zinc insoluble borates are precipitated. 
Peing alkaline it liberates chloroform when prescribed with 
chloral hydrate. 


EEU Y N €A PI 


( 01. Hydnocarp. ) 
Hyhnocarpim^Qih 


. Source.— A fatty oil obtained by cold expression from the fresh, 
ripe seeds or Hyclnocarpus WigMiana. 

Characters.— A yellowish, or brownish-yellow oil, or soft cream- 
coloured fat, with a characteristic odour and somewhat acrid taste. 
Partially insoluble in cold alcohol (90 p.c ), freely soluble in hot 
:alcohol ; miscible with ether, chloroform and carbon disulphide. 


Acid bone. 
Alum. 

Aq dest 


gi 10 
gi 3 
oz. 1 


^Icer 

Tinct. 

Aqua 


hoiac 

myrrh 


ms 60 
ms. 10 
ad oz. 1 
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Composition.— Same as chaulmoogra oil. 

B P Dose.— 5 to 15 ms. increasing to 60 ms. or 0 3 to 1 mil in- 
creasing to 4 mils. For siibcntaneous and intramuscular injection* — 
30 ms. inci easing to 75 ms, or 2 mils increasing to 5 mils 

OL.EU HYl>]VOCAIlPI APTHYI.ICCTI 

( 01 Hydnocarp. Aeth. ) 

Ethyl Esters of Hydnocarpus Oil 

Source. — It consists mainly of ethyl esters of chaulmoogric and 
hydnooaipic acids, and is pioduced by ester ify mg the fatty acids of 
hydnocarpus oil and ethyl alcohol, or with industrial methylated 
spirit 

Characters.— A colourless, or faintly yellow, limpid oil, with a 
characteristic odour and slightly acrid taste. Soluble in not less than 6 
volumes of cold alcohol (90 p c.), miscible with ether, chloroform, 
and carbon disulphide. 

B P. Dose.— Same as hydnocarpus oil. 

OLEUM CHAULMOOORAE 

( 01 Chaiilmoog. ) 

Chaulmoogra Oil. {hot official) 

Syn— Gynocaidia oil. Syn I'Sf —Chahmigo'a iel, , Hmd 

Source — The fatty oil expiessed fiom the seeds of Hi/dnocaiptis Kiirm 

Characters -Biownish-yellow oil of vaiy- 
ing consistence Odoui, chaiacteiistic Taste, 
aciid Liquefies at 22^ to 30° G Solubility.— 

Partly in alcohol (90 pcj, fieely in ethei, 
chloiofoim, caibon di&ulphide 

Composition —(1) Glyceiides of Chaulmooq- 

CisIItwOu (2) Glyceiides of and Fatty acids. (3) Hydnocaipia 

acid 

Dose —5 to 15 ms oi 0 3 to 0 6 mil giadually inci eased to 60 ms oi 4 mils By 
subcutaneous or intiamuscular injection —30 ms oi 2 mils inci eased giadually 
to 75 ms. Oi 6 mils 




cuf 


CH.(CH2)i.C00H 


Non-official Preparations 

1 Sodii Chaulmoogras, B P.C Sy?i.— Sodium G-y7ioca?'date —A mixtuie of 
sodium salts of chaulmoogiic acid and othei fatty acids Soluble m watei. 
Dose.—l to 3 gi s 01 0 Ofa to 0 2 gi s 

2 JEthylis Chaulmoogras, U.SP. Syn —Ethyl Chaulmoograte . Moog'>ol — ^hB 
ethyl esteisofthe mixed acids of chaulmoogia oil A cleai, pale-yellow liquid, 
having a slight fiuity odoui Insoluble in watei, but miscible with alcohol, 
chloiotorm and ether. Dose, Z74S^ P— By mouth oi by intiamusculai injection, 
15 ms 01 1 c c 

3 Sodii Hydnocarpus Sijn.—Alepol salt obtained fiom the low 

melting fi action of Hydnocmpus Wightiana Oil A 3 p c solution is given intia- 
musculaily oi subcutaneously undei the skin lesions twice weekly Dose— 0.5 
c.c. (of 3 p c- solution) incieased to 5 c c oi moie 

Pharmacology 

Externally . — Chaulmoogra oil when rubbed into the skin 
stimulates the local circulation and the local nerves. If rub* 
bed too long or every day for some time, it is a rubefacient. 

Internally . — Hydnocarpus or chaulmoogra oil or their 
ethyl esters are efficient remedies for leprosy. How they 
act is not clearly understood. It is believed to act by pro- 
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duciDg a reaction -wltli fever whereby lepra cells are rup- 
tured and liberate the bacilli which act as antigens and 
increase the immunity response. The other school maintains 
that they increase the blood lipase which dissolves the waxy 
or fatty coat of the bacilli thus making them favourable for 
the oils to act on. It is said that in this action the large 
mononuclear leucocytes, which increase after an injection, 
assist in the transport of the oil throughout the body. 
While others ( Walker and Sweeney ) maintain that these 
oils, because of the presence of unsaturated fatty acids, pos- 
sess a special bactericidal effect on acid fast bacilli which 
is the underlying cause of the specificity of these oils. 

Read* found that in toxic doses the hydnocarpates pro- 
duce haemolysis of the red blood-corpuscles, renal irritation 
with hsemoglobinuria, anorexia, nausea and vomiting. These 
effects are not observed in therapeutic doses. Other effects 
following their use are ; — 

Immediate effects. — Dizziness, choking sensation and pain 
in the chest. Sometimes dimness or temporary loss of vision* 
The cause of these reactions is not known. 

Local effects. — Induration, pain and abscess formation, 
more common after subcutaneous injections than after in- 
tramuscular injections. Regional lymph glands sometimes 
become enlarged or even ulcerated. 

General symptoms. — Headache, malaise, fever, insomnia, 
anorexia, abdominal pain and a sensation of general heat. 
Albumin and casts, or even nephritis may appear. The so- 
called leprous reaction consists of fever, cutaneous eruption, 
neuritis, arthritis, orchitis and inflammatory reactions of the 
eye (iritis or iridocyclitis), 

Thekapeutics 

Formerly these oils were used by the mouth, but prolonged 
use in large doses upsets the stomach and therefore the 
ethyl esters of hydnocarpic and chaulmoogric acids are now 
used either intramuscularly or intravenously. The sodium 
salts and esters of these acids being less irritating are injected 
intramuscularly or intravenously. Muir recommends the fol- 
lowing B 0.0,0. mixture as eft'ective, convenient, and pain- 
less when given intramuscularly. It consists of ethyl esters 
of fatfcy acids of hydnocarpus oil 1 c.c., creosote (double 
distilled) 1 c.c., camphor 1 grm. and olive oil c.c. Of 
this 0 25 c.c. is given twice a week, and gradually worked up 
to 2 to 5 c.c. by increases of 0 25 c.c. with each injection as 
long as no marked febrile or local reaction occurs. With this 
treatment the nodules become soft, disintegrated and event- 
ually are absorbed, while in early cases all clinical signs 
disappear after treatment extending over six months. 


Journal of Pharmacology and Experimental Therapeutics, XXIV. 1924 
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Prescribing bints — The oral method is notso popular uow. 
The subcutaneous injection into the diseased patches should 
be the method of choice. The area of the diseased skin is 
chosen and the needle is pushed into the subcutaneous tissue 
and a fraction of the mixture is injected, withdraw the needle 
partially and reinsert it at a different angle and inject a little 
more, and in this way with one insertion of the needle the 
drug is injected at different angles. Always inject into the 
loose subcutaneous tissue and not into the skin as this may 
cause sloughing. When large doses are required, intra- 
muscular injections are given into the upper half of the 
gluteal region, care being taken to avoid the region of the 
sciatic nerve. Before pushing the piston home be sure that 
the needle has not entered a vein. 

Parasiticides 

Parasiticides are divided according to their action on the different 
varieties of parasites as follows 

1, Tinea and its vaiieties • Mercury (see p. 465), Iodine (see p 553), Phenol (see 
p 558;, Salicylic Acid (see p. 421), Boric Acid (see p. 572), Thymol (see p. 545), 
Formalin (see p. 571), Chrysarobm 

2 Scabies oi uch • Sulphur, Ichthammol, Storax (see p 525), Balsam of 
Peru (see p 525), Sandal Wood Oil (see p 401) 

3 Pediculi or lice Mercury (see p. 465) 

CHRYSA mu 

Ohrysarobin. (Chrysarob.) 

Source. — A mixture of substances obtained from araroba, by ex- 
tracting with hot benzene, evaporating to dryness and powdering. 

Characters —A light, microcrystallme, yollow, tasteless, inodorous 
powder Soluhihty Entirely m hot chloroform and in hot benzene, 
slightly in alcohol (90 p.c.), almost insoluble m water. 

Composition.— (1) Chrysarohin or Chrysophanolanthranol, (2) 
Chrysophamc Acid. 

Official Preparation 

1. Unguentum Chrysarobini.— 1 in 25. 

Non-official Preparations 

1 Pigmentum Chrysarobmi — Chiysaiobm 1, Grutta-peicha Solution 9. Dis- 
solve, Does not stain cloth 

2 Unguentum Acidi Chrysophanici (Malcolm Moms).— Acid Chiysophanic 
20 gis , Paiaflin Liquid 2 dis , Lanolin to 1 oz. 


Phabmacology 

Externally . — Ohrysarobin is a powerful irritant to the skin 
producing a sort of erythematous inflammation. It does not 
irritate so much the diseased parts as the healthy skin. It 
destroys low vegetable growths infesting the surface of the 
body, and is therefore a powerful parasiticide. It is ab- 
sorbed from the skin. 

Internally.— in small doses, i gr., it powerfully irri- 
tates the gastro-intestinal mucous membrane, causing ano- 

37 
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rexia, vomiting and purging with gripes. It is therefore a 
powerful gastro-intestinal irritant. 

It is eliminated chiefly by the kidneys and partly by the 
skin. The urine is stained purple. 

Therapeutics 

Externally , — As a parasiticide it is a valuable remedy for 
ringworm and other forms of tinea. The B.P. ointment or the 
pigment are suitable preparations. It is also useful in many 
chronic dry skin diseases, such as psoriasis, eczema, and acne 
rosacea An ointment to 1 dr. in 1 oz. of heated soft 
parafBln) rubbed into the parts night and morning, acts like a 
charm in chronic psoriasis. Applied thus locally it also acts 
constitutionally, probably by absorption, since after a time 
patches of psoriasis to which it has never been applied also 
show signs of improvement and tend to disappear. 

Prescribing hints.— -Chrysarobin should not be applied to 
the face as it is apt to cause conjunctivitis, though a mild 
ointment (15 grs. to 1 oz.) may not produce much irritation 
if applied to the scalp. To prevent the irritation of the sur- 
rounding healthy skin its application should he exclusively 
confined to diseased islands. This may best be done by paint- 
ing the parts with pig. chrysarobini and covering the pig- 
ment with collodion, or by applying a stiff ointment covered 
over with a piece of isinglass or Mead’s plaster. The stains 
on the linen may be removed by a weak solution of potash 
or chlorinated lime, and partially by vegetable acids. Ohry- 
sarobin should never be applied to a large surface of the 
body at one time, as it may produce most unpleasant symp- 
toms. In cases of extensive ringworm, treat the disease bit 
by bit, curing one patch before attacking another. 


SUI.P tJ SU O ATU 

l/" (Sulphur. Sublim.) 

Sublimed Sulph ur. 

Syn — Flowers of Sulphur, 

SourceT^ObtaTiTea trom native sulphur, or from sulphides. 
Characters.— A flue, yellow, slightly gritty powder; odourless; 
tasteless. Burns with a blue flame forming sulphur dioxide. Almost 
insoluble in water, m alcohol (90 p.o.), incompletely soluble in carbon 
disulphide 

B P. Dose.— 15 to 60 grs. or 1 to 4 grm. 

Enters mto Pulv. grlycYrrhizge co. 

^ Official Preparation 

1. Unguentuha Snlphuris — 10 p.c. 


Non-official Preparations 

1 Confectio Guaiaci Co , LH Sy7i, — Chelsea Pe«s«ower.— Guaiacum 2, sub- 
limed sulpbui 4, mustaid 4, nitrate of potash 1, ihubarb 1, honey or tieacle to 
64. Dose —60 to 120 grs. or 4 ft) 8 gina 

2 Ungse^atu^SlpliBris^^^ Stj^i -Wilkinson' s Otniment --■Bott 

30, surnimed sulphur 15, precipitated chalk 10, tar 16, lard 30 
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SU1.PHUU PRAECIPITATUM 

(Sulphur. Prsecip ) 

Precipitated Sulphur 

Syn — Milk ofSulphui. 

Source. —Obtained by addingf hydrochloric acid to a solution, pre- 
pared by boiling sulphur and lime with water. 

Characters. — A pale greyish-yellow oi pale greenish-yellow, soft 
powder, free from grittiness , tasteless and free from odour of hydro- 
gen sulphide. Burns with a blue flame forming sulphur dioxide. 
Almost insoluble in water, in alcohol (90 p.c.) ; almost completely 
soluble in carbon disulphide. 

B.P. Dose.— 15 to 60 grs. or 1 to 4 grm. 

OrriciAL Preparation 

1. Confectio Sulphuris — 45 p.c. sulphur. BP. Dose.— 60 to 120 
grs. or 4 to 8 grm. 

Non-ofpicial Preparations 

1. Trochiscus Sulphuris Syn —Crai 7 od’s Lo:.e7tqes —5 gi s. in each. 

2 Contramme Syn — I>iethijl-a7}i77707\iimi diethyl-dithiocaiha77iate—\}^^i\\\. in 
syphilis, a) thi itis, fih) ositis, skin affections and chronic iilcei s Prevents and ame- 
liorates metallic poisons ot vaiious kinds. JDose—^^b to 0 25 gi*m (3/4to4gis,) 
in 15 to 3 cc of cold steiile watei or saline, intiamuscularly. Must not be 
heated 


PnABMACOLOGY 

Externally . — When applied to the whole skin pure sul- 
phur has no effect, but if it be mixed with any greasy sub- 
stance (sebaceous secretion), some of it is converted into 
sulphide which acts as a mild irritant, causing dilatation of 
vessels and in delicate skins, sometimes even severe der- 
matitis. Sulphide being a parasiticide, sulphur rapidly causes 
death of the itch insect when applied locally. When it is 
brought into contact with open wound, more sulphide is formed 
which causes more severe irritation to raw surfaces, and 
sometimes destruction of tissues. 

Internally. Gastro-intestinal tract.-— Being insoluble 
in the fluids of the mouth, sulphur has no taste, neither does 
it undergo any change in the stomach. When however it 
reaches the small intestine, it comes in contact with the 
alkaline bile, and a small portion being coverted into an 
alkaline sulphide, is absorbed as such, but the greater por- 
tion passes unchanged through the bowels and is excreted 
with the fmces. The amount absorbed depends upon the 
preparation used and Buchheim has shown that as much as 
46 p.c. of the finely divided precipitated sulphur can be 
detected in the urine, but only 15 p c. of sublimed sulphur 
is eliminated in this way. In the intestine sulphur acts as 
mild laxative, causing soft motions without any colic due to 
sulphides which act as mild stimulants to peristalsis. Some 
sulphuretted hydrogen gas is generated in the bowels which 
also stimulates peristalsis, but this gas forms the chief ob- 
jection to its use, as the smell is very offensive. 
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Re ote effects. — It is absorbed into the blood as sulph- 
ides and sulphuretted hydrogen which is a powerful poison, 
first reducing and then decomposing hfemoglobin, giving 
rise to marked cyanosis with coma and muscular weakness. 
But sulphur is never used in sufficiently large doses to pro- 
duce these remote effects, but it is probable that many of 
the obscure nervous symptoms that accompany certain forms 
of dyspepsia and constipation, are due to the development 
of sulphuretted hydrogen gas in the bowel and its sub- 
sequent absorption into the blood. 

Excretion.— Sulphur is excreted chiefly as sulphates by 
the urine, and as sulphuretted hydrogen by the lungs, sweat 
and milk. It gives an offensive smell to the breath, and 
blackens silver ornaments worn next the skin. 


Therapeutics 


Sulphur is largely used to disinfect infected 
looms. For this purpose about a pound of sulphur is broken 
and moistened with methylated spirit and allowed to burn 
in a vessel. The active agent is SO 2 gas, which by acting as 
a reducing agent acts as a powerful disinfectant, About two 
pounds when burnt will give off over 2 p.c. of gas to the 
atmosphere of the room and will disinfect a room of 1000 
<^ic feet. 

It is chiefly used in the treatment of scabies and itc 
If thoroughly applied it is certain in its effects and provi 
the^ strength is properly adjusted to the condition of the 
patient^s skin no undue irritation is caused. The gritty sub- 
limed sulphur is better as it mechanically opens up the bur- 
rows and brings the drug into closer contact with the acarus, 
the eggs and embryos of which lie beneath the superficial 
layers of the epidermis. On account of the irritation and 
disagreeable smell some use storax or balsam of Peru in the 
treatment of this disease. 

If scabies be complicated by eczema and impetigo, the 
best preparation to use is Unguentum Sulphuris Oo., B.P.C. 
This ointment accompanied by the use of warm bath, is 
applied twice daily, and cures in three days.^ 

For the cure of acne the following l^|gg(yis better than 
the ointment which is a very unsightly^^ application to the 
face. 



JnZeraaZZ^/.— Sulphur is largely used as a laxative, and as 
it causes soft motions without any pain it is specially used 
in haemorrhoids and fissures of the anus, in which case it not 
only acts as a purgative, but it has also a direct soothing 
effect on^e hsemorrhoidal vessels, ^ual parts of the con- 
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fections of senna and sulphur form a favourite prescription. 
Too long use of this drug leads to dyspepsia and catarrh of 
the bowels. It is given in plumbism to prevent reabsorp- 
tion of lead from the intestines In the form of Chelsea 
Pensioner it is a favourite remedy in chronic rheumatism and 
gout. It is used in many chronic skin diseases, as psoriasis, 
impetigo and eczema, but it is doubtful whether it does any 
good. Sulphur dissolved in olive oil and given intramus- 
cularly has been recommended in arthritis deformans and 
chronic rheumatic polyarthritis 

POTASSA SUIiPIItJUATA 

Sulphurated Potash. (Potass Sulphur.) 

Syn.— Liver of Sulphur. 

Source.— It is a mixture of salts of potassinm. chiefly sulphides. 
Obtained by heating together sublimed sulphur 500 grms. and caibo- 
nate of potash 1000 grins. (Jontains 43.5 p c of total sulphur. 

Characters -Solid fragments, extern illy greenish-yellow, inter- 
nally pale liver-l>rown, rapidly changing t^o green ish-vel low on 
exposure to air ; odour of hydrogen sulphide Taste, alkaline, acrid. 
Soluble in watei. 

Non-official Preparation 

1 Calx Sulphurata— A gi eyish-white powder with a smell of hydrogen 
sulphide Dose — ^/4 to 1 gi oi 0 016 to 0 06 gim. 

Pharmacology 

Externally . — Both sulphurated lime and sulphurated 
potash are irritants and parasiticides. Sulphides, specially 
of calcium and barium, are valuable depilatories. 

Internally , — The alkaline sulphides are easily decomposed 
in the stomach into sulphuretted hydrogen to which they 
owe their virtues. In the stomach they act as local irritants, 
and in the intestine stimulate peristalsis and act as purga- 
tives. The gas however gives rise to disagreeable eructa- 
tions. In small doses they merely cause a sensation of 
warmth in the epigastrium and determine gentle relaxation 
of the bowels. 

The sulphides added to drawn blood reduce oxyhemo- 
globin, making the blood dark venous colour, and at the same 
time form a combination with hemoglobin. This compound 
is not formed in the blood of the living animal. 

Therapeutics 

Egdernally . — Sulphurated potash in the form of an oint- 
men@ may be used in place of sulphur ointment in the 
treatment of scabies, but a better preparation is Lotio 
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Oalcis Sulpliuratse or Yleminckx’ solution (slaked lime 4, 
sublimed sulphur 4, water to 20, boil till sulphur is dissolved). 

In the form of a bath (4 oz. to 30 gals, of water) sulphurat- 
ed potash is used in chronic rheumatic arthritis and myalgia, 
chronic nervous diseases, and in chronic metallic poisoning. 
Sulphide baths with the internal administration of mercury 
constitute the celebrated Aix treatment for syphilis. 

Internally . — The natural sulphurous waters are specially 
useful in follicular pharyngitis and are much resorted to by 
public singers in Europe. Sulphides are used to arrest and 
prevent suppuration, specially in the treatment of boils, car- 
buncles and scrofulous glands 

IC T A M li 

Ichthammol. (Ichtham ) 

Syiu— Ammonium Ichthosulphonate ; Ichfchyol. 

Source.— Consists of the ammonium salts of the sulphonic acids of 
an oily substance, prepared from a bituminous schist, together with 
ammonium sulphate and water Contains not less than 10.5 p.o. w/w 
of organically combined sulphur. 

Characters.— An almost black, viscid liquid. Soluble in water, 
partly in alcohol (90 p.o ), miscible with glycerin and with fixed oils. 

B P. Dose.— 5 to 10 grs. or 0.3 to 0,6 grm. 

Non-official Preparations 

1 Ichthammol Collodion —1 in 8 of collodion Foi eczema and erysipelas, 

2 Pasta Ichthammolis, B P C Syn -—GelaUnum Ichthammol —Ichthammol 10, 
gelatin 10, glyceim 60, watei 25 Dries quickly and is easily washed off 

3. Ichthalbin Syn.—lchthosulphol Proteinafe.—k tasteless, odomless biown 
powder A combination of ichthammol and albumen In eczema and nervous 
intestinal affections Dose—^k to 15 gis oi 0 05 io 1 gim. 

Phaemacology and Theeapeutios 

Ichthammol contains a high percentage of sulphur, and 
possesses antiseptic and antiparasitic properties. As an 
antiseptic it is less powerful than phenol. It is a mild 
astringent to mucous surface and exposed tissue. An oint- 
ment (5 p c. with lanoline), alone or combined with zinc* oxide 
forms an excellent application in obstinate cases of ulcera- 
tive blepharitis ; and a 30 p.c. ointment is used for wounds 
and burns of the first degree. A stronger ointment gives 
good results in erysipelas It forms a valuable application in 
mumps and various skin diseases. To aid absorption of 
inflammatory products it is used in gynsecological practice 
as tampons with glycerin (5, 10 or 20 p.c.). 

In conjunction with conium (page 250) it forms a valuable 
application in hsemorrhoids, either in the form of a supposi- 
tory (3 grs. in each) or as an ointment. 

It has been used internally as an intestinal antiseptic, 
and in rheumatism and other skin affections 
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GEOUP XX 
NUTEIBNTS 

Vitamins, Yeast, Cod-liver Oil, Sucrose, Lactose, G-lucose, Dextrose, 
Laevulose, Gelatin, Lecithin 

VITA IIVS 

Observations made by Funk and others show that in ad- 
dition to the different proximate principles, there are certain 
accessory materials that are necessary either because they 
play an important role in the synthesis of the body, or 
influence in some indirect way the normal direction and char- 
acter of the metabolism It has been shown that polyneuritis 
is caused by a diet exclusively of polished rice, i e. rice from 
which the outer layers of the gram have been removed. If 
however the polishings are restored to the diet, the condi- 
tion disappears. It is believed that the polishings contain 
some material essential to the body metabolism. They are 
as a rule present in raw food and are deficient in cooked food. 

These accessory substances are of diverse nature although 
they are grouped together under the name of vitamins. 
They are essential to the normal growth and health. The 
part they play in the metabolism is not clearly understood 
and since very minute quantities are required for the main- 
tenance of health, it has been suggested that they stimulate 
the production of hormones and are not directly concerned 
in the nutrition of body cells or the general growth of the 
organism. 

Vitamins exist in the foods in very minute quantities, and 
a vitamin free diet gives rise to certain diseases, generally 
known as deficiency diseases, and may even cause death. 
Rickets, pellagra, scurvy, beri-beri, xerophthalmia or kera- 
tomalacia, osteomalacia are some of the diseases caused by 
the lack of vitamins in the food. Green vegetables and fruits 
are rich in vitamins, and both man and animals obtain their 
vitamins from these sources. Vitamins are produced only in 
plants, from which they pass directly with vegetable foods, 
and indirectly with animal foods, into the system. 

VITAMIN A 

Syn.— Growth promoting factor; Anti-infeotive factor; Fat-solu- 
ble A. 

Source and characters. —It is present in the yellow pigment of 
plant and occurs in the form of pale yellow needles, and it is known 
to be formed in the animal body from the carotenoid pigment j8-caro- 
tene. Carotene is a hydrocarbon 

and occurs in three "forms, vts^ H^C CH3 CH3 

alpha, beta and gamma carotene, I ' 

and cryptoxanthine, a closely c CH CH CH C.CH CHjOH 

related pigment found in yellow I 
maize Its mam sources are (a) ^ ^ 

certain fats of animal and vegetable origin; (6) chlorophyll in green 
vegetables. It is also found in milk, cream, batter, beef-tat, cod-liver 
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oil, halibut-liver oil, and other fish oils, mammalian liver, and yolk of 
eggs. Carotene is thermostable but is destroyed by acids, oxidi.sing 
agents and ultra-violet light. 

The international unit of vitamin A is the specific activity 
contained in 0.6 microgram (0.6y) of the standard preparation 
of ^-carotene. Pure vitamin A has an activity of 3,000,000 


units per grm. . ^ . xt. * 4 . - 4 . 

Vitamin A is essential for maintaining the integrity ot 

the epithelial linings throughout the body and the proper 
structure and function of the nervous system. Its deficiency 
(a) retards growth and lowers resistance, either local or 
general, to bacterial infections; (h) causes xerophthalmia or 
inflammation of the eye; (c) retards regeneration of the 
visual purple and helps development of night blindness; {cl) 
decreases the number of blood platelets; (e) produces atro- 
phy of the cells of the salivary glands, mucous membrane of 
the intestine and of the intestinal villi; if) causes dryness 
of the skin due to keratinisation of epithelial tissues, and a 
tendency to papular eruption ; (g) causes paralysis of various 
types from demyelination of the spinal cord ; (h) helps 
development of pyorrhoea alveolaris in dogs ; and (^) helps 
formation of phosphatic calculi. 

Vitamin A has been synthetised hut is not yet available 


for therapeutic use. 

Mellanby has suggested that the paralysis associated 
with famine, e,g. convulsive ergotism, may be the result of 
the absence of this vitamin 

Human requirement of vitamin A daily is 2,000-4,000 
units for adults ; 6,000-8,000 units for children ; and 5,000 


for pregnant women. 


VITA me PI. X 


Vitamin B is water soluble and is supposed to contain six separate 
entities, the important ones are vitamin Bj and vitamin B,. 

Vitamin B factors are fonnd to some extent in all natural food- 
staffs, specially in the germ and onter layers of cereals and leernines, 
in yeast and nnts, tomatoes, green leaves, fish, meat, eggs and milk. 
It is foand in abundance in rice polishings, branny coat of wheat and 
oatmeal. 


FIJI. VIS VITA im , 

Adsorbate of Vitamin Bi. (Pulv. Vitamin. Bi) 

Syn.— Anenrin. 

Adsorbate of vitamin is an adsorbate of the antinenritic vita- 
min (vitamin upon tuller^s 
earth. It contains in 1 grin. 100 
Units of antinenritic activi y 
(vitamin BJ. 

May be prepared from rice 
CH^CHjOH polishings, yeast, wheat embryo, 
or other suitable materials. 
Characters — A cream-coloured powder; almost odourless; taste- 
less. Insoluble in water, and in mineral acids. 
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B.P. Dose . — Prophylactic (daily) 15 to 30 grs, or 1 to 2 grm. (100 
to 200 Units) Therapeutic (daily ) 30 to 90 grs. or 2 to 6 grms. 
(200 to 000 Units). 

Vitamin Bi has been isolated and wsynthetised as a white 
crystalline powder. It is amino-peptide hydrochloride con- 
taining Cl, N and S. Its physiologcal activity is identical 
with the natural product. It is less stable than vitamin A, 
not oxidised in air, and is destroyed by alkalies. 

Deficiency of this vitamin causes beriberi in man and ana- 
logous disease in animals. This is characterised by anorexia, 
loss of flesh and strength, polyneuritis, cedema, and brady- 
cardia. Its absence prevents the oxidation of pyruvic acid 
so that there is an accumulation of lactic and pyruvic acids 
(intermediate products of carbohydrate metabolism) with 
the result that the nerve cells fail to function normally. It 
further causes malnutrition and production of intestinal 
stasis with retention in the bowels of the putrid food residue 
and absorption of the products of putrefaction. Minor degree 
of deficiency in children causes retarded growth, poor appe- 
tite, constipation, neuritic pains and tenderness. It follows 
therefore that any of these conditions will be benefited by 
the administration of the official preparation or by giving 
foods rich in this vitamin. It has also been found valuable 
in various types of neuritis, specially toxic neuritis, e.g. 
alcoholic, lead or arsenic ; vomiting of pregnancy ; atonic con- 
stipation, etc. In urgent and bad cases intramuscular or in- 
travenous administration of some pure synthetic preparation, 
e,g. Betaxan may be given. Each ampoule of 1 c.c. contains 2 
or 10 mg (L mg. is equal to 500 units) 

The international unit is defined as the antineuritic po- 
tency of 10 mg. of the adsorbate. Pure crystalline vitamin 
Bi has an activity of 500 international units per mg. The 
pure crystalline substance has not been adopted as a standard. 

Vitamin B 2 is composed of two factors : riboflavine, which 
is responsible for the growth 
promoting properties, and 
another which is pellagra 
preventive, p-p factor (part 
of original vitamin B 2 ). Pibo- 
flavine is a water soluble 
pigment first isolated from 
milk (lactoflavine) but also 
found in yeast and liver 
extract. 

Vitamin B 2 is essential for normal growth of the cuta- 
neous or epithelial tissues of all kinds, and its deficiency 
shows retardation of growth, loss of weight and appetite, 
dermatitis, scaliness and baldness, neuritis and ansemia, 
glossitis and symfitoms resembling pellagra The antipel- 
lagra factor was formerly thought to be vitamin D. But the 
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p-p factor of Goldberger is closely related to Nicotinic Acid, 
The amide of nicotinic acid is part of the molecule of co- 
enzyme co-zymase, which plays an important part in the 
carbohydrate breakdown. Yitamin Be is the rat antiderma- 
titis factor. 

Yitamin B 2 complex also contains an anti-ansemic factor 
which cures pernicious anaemia. This is possibly the ex- 
trinsic factor ’’ or a substance related to it which combines 
with the ’‘intrinsic factor’’ of the gastric mucous membrane 
and forms the anti-anaemic factor. For the supply of this 
factor yeast extract or marmite is used. 

Nicotinic Acid. —Supplied in the form of tablets for oral use or in 
the form of ampoules for hypodermic administration. Each tablet con- 
tains 50 mg. Dose . — 10 tablets dady (curative); 1 tablet once or twice 
daily after food (prophylactic). Each 1 c c. ampoule contains 50 mg. 

CE EVISIAE FEH ENTI? 

Yeast. {Not official) 

Syn—Faex Medicinalis Beer Yeast. Saccharomyces CerevisiEe. 

Characters.- A viscid, fiothy liquid, having a peciiliai odoui and bit ter taste. 

Composition —Several enzymes, (1) Zymase, which decomposes raoriosac- 
chaiides into alcohol and CO 2 , (2) Invettase, which inverts sugai , (3) Maltase, 
converts maltose into dextrose, and (4) Endotryptase, a proteolytic enzyme. 
Fats, e'tgosteiol, vaiious cai'bohydrates, and various proportions of piotems 
combined with nucleic acid forming nucleins and nucleo-proteins , (”5) Water-^ 
soluble mtamin B complex 

Dose— Of compiessed yeast, 1/4 to oz 01 8 to 16 gim, of dried yeast, Vu to 
1 dr or 2 to 4 grm 

Non-official Preparation 

1 Nuclein Obtained from yeast A combination of nucleinic 

acid with albuminates and caibohydiates Bose— lb gis sevoial times 
daily. Recommended m cancer and vaiious septicmmc conditions. 

Its value IS doubtful Tablets —1 gr. 

Pharmacology and Therapeutics 

Yeast soap or yeast combined with ichthammol and salicylic acid 
is useful m acne and dermatitis. 

The action of yeast is that of nuclein and it is both a leucocyte- 
stimulant and bactericide It is credited with some power to neutra- 
lise toxins present in the blood. Both brewer’s and compressed yeast 
are gastro-intestinal antiseptics, increase intestinal peristalsis, clear 
the tongue and aid in combating streptococcic and staphylococcic 
infections. In addition to nuclein^ yeast contains many enzymes, and 
it gives rise to many other products, partly as a result of fermenta- 
tion and partly by its action upon the metabolism of liver cells, and 
IS supposed to diminish sugar in diabetes. It has been recommended 
in the treatment of furunculosis (both by month and locally), gastro- 
enteritis, and constipation. Being rich in vitamin B complex it is 
used in beri-heri. Yeast may be used either with meals or on an 
empty stomach, suspended in water or orange juice. The yenst cake 
may be used in solution in water; the dose being half to one-third 
of a cake. It may also be administered either in the crude form as 
obtained from the brewers, or as Marmite. Because of the presence 
ot ergosterol, yeast when irradiated with ultra-violet light, acquires 
anti-raohi tic properties owing to the conversion of ergosterol into 
vitamin D. The use of marmite has been extolled in the treatment of 
macrocytic byperchromic anaemia, specially the anaemia ot preg- 
nancy. hinoe dried yeast, or watery extract ot yeast, is therapeutically 
inactive as a source of Castle’s extrinsic factor, but autolysed yeast 
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products are active, it has been suggested that th^rmciple m yeast 
active in the treatment of tropical macrocytic anaemia is identical 
with the extrinsic factor. 


ACII>U ASCO BICUM 


Ascorbic Acid. (Acid. Ascorb.) 


-o j H 

0 = C-C = C— C-C-CHjOH 
OH OH H OH 


Syn.— Vitamin C ; The Antiscoibntic Factor ; Cevitamic acid . 

Source —It is the enolic form of 3- 
keto-Z-gulofurano-lactone. Obtained 
from the ripe fruit of Capsicum annum ^ 
and other vegetable sources, or bv 
synthesis Contains not less than 98 
p.c of CcHfiOf,. 

Characters.—Minnte colourless crystals; odourless; taste, acid, 
resembling that of lemon juice. Readily soluble in water; less 
soluble in alcohol (95 p c ), in methyl alcohol, and in acetone. 

Storage.— It is stable when kept in a glass bottle. Solution of 
ascorbic acid, specially if alkaline, deteriorates rapidly m contact 
with air. 

B.P. Bose.— Prophylactic (daily):— to ^ gr or 0 025^0 05 grm. 
(500 to 1000 Units). Therapeutic (daily) li to 4 grs. or 0.1 to 0.25 
grm. (2000 to 5000 Units). 

Ascorbic acid possesses antiscorbutic properties and, if tested by 
the biological assay of antiscorbutic vitamin (vitamin C). contains in 
1 grm. 20,000 Units of antiscorbutic activity (vitamin C). 


This vitamin is water-soluble and its richest sources are 
cabbages, turnips, lemons, oranges and tomatoes. It is less 
widespread than vitamin B but is more sensitive to heat 
and drying. It has been isolated in the pure form from fruit 
juice, and has also been synthetically prepared 

It regulates the intracellular cement substance of capil- 
laries ; promotes the growth and ripening of the red and 
white blood cells and increases the blood platelets ; and with 
vitamin D regulates the calcium metabolism. Its deficiency 
leads to malnutrition, loss of weight, degeneration of capil- 
lary walls and symptoms of scurvy with decalcification and 
loosening of the teeth, pyorrhcea, and bleeding from the 
gums. It also produces anaemia, anorexia, subcutaneous 
hiemorrhage, degeneration of skeletal muscle and necrotic 
foci in the liver 

Administration of ascorbic acid not only prevents but 
also helps to cure infantile and adult scurvy. In mild cases 
administration of foods rich in this vitamin, e g lemon juice, 
oranges, etc will cause improvement. But in severe cases 
ascorbic acid should be given, and if necessary hypodermi- 
cally or intravenously. As the solution is acid with a pH of 
about 2.5 it will cause local necrosis with sterile abscess 
when given hypodermically, and hsemolysis when given 
intravenously. It should be given dissolved m normal 
saline solution (50 to 100 mg in 5 c.c ) and neutralised 
immediately before use with half its .weight of bicarbonate 
of soda. 

Eecently it has been asserted that deficiency of this 
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vitamin is a potent factor in delaying healing of' wounds, 
and McOonkey and Smith have shown that peptic ulcer is 
very apt to occur in animals when in a state of vitamin 0 
deficiency. Its use has therefore been advocated in the 
treatment of peptic ulcer and ulcerative colitis 

To prevent symptoms of pre-scorbutic condition, children 
should get about 50 mg. or 1,000 international units daily. 

It has been used in capillary bleeding, allergic conditions, 
psoriasis, microcytic hypochromic anmmia, rheumatoid arthri- 
tis, arsenical dermatitis, and whooping cough. 


TITA IN 

It is a fat-soluble vitamin with antirachitic properties and 
splits up into Di, 1 ) 2 , and Ds, all of which have been shown 
to possess antirachitic properties. Of these vitamin D 2 has 
been recognised under the name ‘‘OalciferoF^ They are all 
sterol compounds and are therefore related to the male and 
female sex hormones (see page 4:22) and to many of the car- 
diac glycosides. 

It occurs mostly with vitamin A and at one time it was 
considered to be the same. It is found in abundance in cod- 
liver oil, halibut-liver oil and other fish oils It is also 
preserit in milk, cheese, meat, butter, yolk of eggs. In the 
body it is formed by the action of ultra-violet rays or direct 
sunlight on the skin. Similarly it is prepared by the action 
of ultra-violet rays on ergosterol, milk, yeast and other 
foods. 

Deficiency of this vitamin causes rickets and defective 
calcification of teeth from lack of absorption of calcium or 
phosphorus. It increases the power of the blood to carry 
more calcium and phosphorus in balanced proportions to be 
deposited on the bones It is possible that it helps absorp- 
tion of calcium by reducing the alkalinity of the intestinal 
contents by forming soluble calcium soap or acid calcium 
phosphate. It was once thought that the action of this 
vitamin depended upon the integrity of the parathyroid 
glands. It is however now believed that it increases the 
serum calcium by promoting absorption from the intestine, 
whereas parathyroid extract raises blood calcium by mobilis- 
ing calcium and phosphate from the soft tissues and bones. 


CAI4CIF R Ij 

Calciferol. C 28 H 43 OH 

in ultra-violet radiation of ergosterol 

Af ’ product of the irradiation, after removal 

solvent "'ll®’’ Suitable organic 

solvent, and strongly cooled. Tlie unchanged ergo.sterol is then 

reerwrii-^'V-^ coiijpl mated process of filtration, crystallisation and 
recrystallisation when pure crystals of calciferol are ’formed. 1 milli- 
gram contains 40,000 Units of antirachitic activity (vitamin f)). 



CALCIFEROL 


589 


Cbaracters.— Colourless, aoicnlar crystals ; odourless Tnsolid'le sn 
water, readily soluble in alcohol (95 pc.), in ether, in olilorofonu, and 
in acetone ; soluble in 50 to 100 parts of vegetable oils. 
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Storage.— It should be stored in hermetically sealed glass contain- 
ers, from which air has been evacuated oi replaced by an inert gas, 
protected from light, and stored in a cool place 

BP. Bose.— Prophylactic [daily) for an infant:— to 
0.025 to 0.05 mg. (IOjO to 2000 Units). Iherapeutic (daily) for an 
infant: to gr. or 0.05 to 0 075 mg. (2000 to 3000 Units). 


Official Preparation 

1. Liquor Calciferolis.— It is a solution of calciferol m oil. Con- 
tains ill 1 grin, 3000 Units of antiiachitic activity (vitamin D). 

B.P. Bose. - Prophylactic (daily) for an infant:— 5 to 10 ms. or 
0 3 to 0.6 mil (1000 to 2000 Units). Therapeutic (daily) for an infant : — 
10 to 15 ms. or 0.6 to 1 mil (2000 to 3000 Units;. Contains 3000 
units in 15 ms. or 1 mil. 


Uses 

The utility of vitamin D has been fully discussed. Calci- 
ferol possesses antirachitic property of great power. It 
favours the absorption of calcium and the retention of bone 
forming salts in the body. In rickets the calcium and phos- 
phorus are absorbed but the body is not able to deposit 
them on the bones, but these are re-excreted so that a 
negative balance results. Administration of calciferol or some 
form of vitamin D prevents this loss, and it is possible 
that it helps not only the absorption but retention of the 
bone forming salts by altering the reaction of the gut to 
acid. Calciferol is therefore used not only for the treat- 
ment of rickets but also as a prophylactic for children living 
under conditions of malnutrition and who are deprived of 
fresh air and sunlight. Just as rickety children improve 
under calciferol, similar improvement follows when these 
children are exposed to direct sunlight or to the artificial 
ultra-violet rays. Calciferol or food rich in vitamin D will 
also improve the condition known as osteo alacia from 
which women often sufier due to repeated pregnancy and 
lactation and want of proper food, fresh air and sunlight. 

Calciferol may be used with benefit during the period of 
pregnancy and lactation. Children showing defective 
growth and nutrition and those suffering from caries of the 
teeth are benefited by its use. Since it helps absorption of 
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calcium it is necessary that some form of calcium should be 
given with it 

Natural vitamin D as found in fish oils is more potent in 
facilitating calcification than calciferol, which is chemically 
related to ergosterol, while natural D factor is related to 
cholesterol. 

Hypervitaminosis,— In moderate doses there is overcal- 
cification at growing ends of the bones and a corresponding 
diminution of calcium and phosphate in the intestine. In 
severe poisoning calcium and phosphate may be drawn from 
bones. Deposits of calcium takes place in the vessels, heart, 
stomach, colon, kidneys and lungs with formation of calcium 
phosphate calculi. Toxic symptoms are nausea, vomiting, 
diarrhoea, loss of weight, malnutrition, fever and nephritis. 
Spleen and the thymus are atrophied, and the animal looses 
weight rapidly and dies. 

OLEUM UAE 

Cod-liver Oil. (01. Morrh.) 

Syn —Oleum Jecoris Aselli. 

Syn. I.V.— tel^ Beng. Maclili ka tel, Hind 

Source.— Obtained from the fresh liver of the cod, Gadus morrhua, 
and other species of Gadus, and freed from solid tat by filtration at 
about 0 C. it contains in 1 grm. not less than 600 Units of vitamin A 
activity, and not less than 85 Units of antirachitic activity (vitamin D). 

Characters —A pale yellow liquid; odoui, slight, but not rancid; 
taste, bland or slightly fishy. Slightly soluble in alcohol (90 p.o ) 
miscible with ether, with chloroform, and with light petroleum. 

Composition.— The chief constituents are Vitamins A and i), also 
(1) Jecoiein and thercwin, the glycerides of unsaturated acids. (2) 
Pahmtin 4 p c. (8) Free fatty acids (oleic, palmitic, stearic). (4) 
Traces of cholesterol and bile acids. (5) Trace of lodme, bromine, 
sodium, calcium, potassium, iron, phosphorus in organic combinations. 
(6) Several alkaloids such as morrhuine, aselline. (7) Besinous 
matter. (8) Colouring matter. 

B.P. Ibos&.—Frophylactic 15 to 30 ms. or 1 to 2 mils three times 
daily. Therapeutic ;--45 to 90 ms. or 3 to 6 mils three times daily. 

Official Preparation 

1. Extractum Haiti cum Oleo Horrhuae. -Contains about 36 ms. of 
cod-liver oil in 240 ms. B.P. Bose —60 to 240 ms. or 4 to 16 mils. 

Non-official Preparations 

1 Emulsio Olei Morrhuae, B.P C — Cod-liver oil 50, acacia powdei 12 5, 
ti'agacantlL powder 0*6, elixii of saccliaun02, cliloiofoim 0 2 , water to W 
Dose.—^U to 1 oz 01 8 to 30 mils 

2 Emulsio Olei Morrhuae Hypophospli , B P C -Contains 50 p c cod-liver 
oil Being free fiom sugai is suitable for diabetic patients Z>os 5 .-i /4 to 1 oz 
or 8 to 30 mils 

3 Ostelm-A glyceiin suspension of uiadiated eigosteiol, contains 5000 
International units of vitamin D pei mil m easily assimilable form Poweiful 
antuachitic, 4 diops equal to 1 dr of cod-livei oil Useful in all conditions 
•where cod liver oil is indicated Hiscible with watei 

4 Sodium Morrhuate -Sodium salts of the unsaturated fatty acids of cod- 
liver oil aftei extraction by ether. Used in tuherculosis and leprosy Dose —8 to 
30 ms or 0-5 to 2 mils of a 3 p c. solution subcutaneously 2 to 3 times a week 
until febnle reaction occurs. 
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PHAim 

<5)(l-liv<u’ oil iiiiirriln.t oil rr(‘(‘Jy 

abwSorh(‘<i throu^rli tho. skin. 

hffvnndtfj. Gastro-intestinal jicoount ofilw 

linhy, niiploasiiot- hhk*!!, many pahonlH vnunoi ro-taiii if, ;in<l 
wif-h soriH*. if {‘ansoH irHiif^’osfJoo. lo Ia,r/^’<‘ (Ios<^h, if may ciuiso 
(liai’rlara, fho oil Ixonjn o\p(‘ll(‘(I in flui nfools, (k>(Miv(‘r oil 
iH mon* rapi<lly ahsorlnal than oflioa* oils, f'afs, \niUi\i\ (/her, 
etc. If- is also heller <li^^(\sf e<i, h(*eaaise-. f,I)e free a( 5 iflH if- 
eoiitains ta<‘ilifaf(‘ its mnulsifiea.f ion and saponification by 
its a,<lmixf urf‘. with flu*, alkaline, seerej-ions of ( lu^ pancreas, 
the infesfinal ^dands and Ink' AIon; 4 ’ with the c.od-liver oil, 
other oils and nitrogenous <d<*inenfiS of fh(^. food a.r(‘/ helped in 
tludr di^osstion, and ar<‘. also bett(‘r absorbe.d. Hut the va-lue 
of coil-livcu' oil <lepen(ls upon the. fact that- th(‘. liver decom- 
poses fats and yi<dds fo the, hlood “unsaf uratcMT’ fafty acids 
which areeapalde of ex<‘rtin^ eh(‘,mi('al aef ion more mark(‘dly. 
An increase in the amotinf of (h^^s(‘, a(‘ids Hmds fo disin- 
te^rati’i the tuhende hatdllns. 

Tissues and metaboilism.— ( Nid-live.r oil is not only 
(puckly ahsorhe^d ami rea.<iily assimilafed, hnf. <‘nfers into 
])ernianenf eomhination wifirthe. Iiody cells y 
to tlnun. H is therefore a. food; a- tahles])oonful yielding 
about 1‘hl <‘ahn*ies. huline, bromine, phosphorus, ete , p(M‘- 
forin thi'ir shart* ^\hen administration is eonfinueii fora lon;^ 
period. Huf fhe spe<*Ui<* action of (*od-H\ er oil depmids upon 
the iinsaf urate^i fatty aidds whicdi s<‘rve the imimaiiate mauls 
in the production of eiuM’^^y ; tine saturated muds an^. stormi 
in the nature of a r(‘serve. It also oxidises reailily in the 
tissues, cheeks tin* wastaa<‘* uf other nitro^nmous (deimuds 
and proinot<‘H healthy cell formation and inereasiis body 
wei^dd. Tlie valm* of cml-liver oil is really du(^ to the. pr(%- 
sence of vitamins A amt I) whi<di are. essential for the nutri- 
tion ami jrrowth of youn^ animals, and for eorriudin^^ impro- 
]ier balance of eahduin and phosphorus intakia Alonmver 
hi<‘. presence of unsaturateal fatly acids ami vitamin I> ladps 
atiKorption of calcium (sec page, 99). Tin*, true, vitamin factor 
is contaimut in tlie. 1 p.c* of the nonsaponifiahle inatt.m* 
contaim*<l in tlui oil. 

The superiority of eod-hver oil over ot-h(*,r oils depemls 
chiefly upon (1) rapid ah.sorption, (2) qui<dv assimilation, (d) 
ready oxidation, (4) higher nutritive vulms (5) higli vitamin 
contimt, and (G) its powmdul efIVet on ctdl-growth ami 
inetaholism. Therefore many morbid conditions <d‘ the system 
due to faulty assimilation and defective oxitlation are slowly 
removeil by it. 

Elimination. — It is mostly absorbed, a little is (‘xpelkui 
in the fscces. Home of th<^ aciil ingredients esca])ing through 
the skin may produce a sort of acne. 
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Thebapeutios 

Externally , — If the oil is not retained, or creates indiges- 
tion or diarrhoea, inunction is a good method for introducing 
it into the system. Wasting diseases of children are specially 
benefited by this method, the only drawback being its objec- 
tionable odour. 

Internally — It is of signal service in all sorts of chronic 
wasting disease dependent on malnutrition and malassimila- 
tion, especially so in scrofulous disease in its various forms, 
and phthisis, caries of bones, chronic joint disease, e g. rheu- 
matic or scrofulous arthiitis, long-continued suppuration, 
chronic bronchitis, general debility due to under-feeding, ex- 
haustion, overwork, etc. Convalescence from acute illness, 
e g. pneumonia, etc., are benefited under its course. As a 
nourisher and restorer of nerve-cells, it is of great value in 
old age, debility or exhaustion. 

Being rich in vitamins A and D, it is pre-eminently suited 
for promoting growth and nutrition, and preventing rickets 
and defective calcification of teeth. As it contains iodine 
(0.0001 p.c.) its use has been suggested in the treatment of 
goitre, which is supposed to be due to deficiency of iodine in 
the food. 

Sodium morrhuate has been used as injection in the treat- 
ment of tuberculosis and leprosy, and also as a sclerosing 
agent in the treatment of varicose veins, hydrocele and 
varicocele. For varicose veins ^ to 1 c.c. of a 5 p.c. solution 
is injected at each puncture, and a total of 5 c.c. is given 
spread over a fortnight. For hydrocele the sac is washed out 
with sterile water after the fluid has been aspirated, and 4 
to 5 c c. of a 5 p.c. solution is injected through the canula, 
the puncture closed with collodion and the scrotum massaged 
for a few minutes. A second tapping and injection is neces- 
sary, after which the scrotum becomes normal within three 
months. 

Contra-indications. — Indigestion, nausea, vomiting, eruc- 
tation, diarrhcea, gastric catarrh, high temperature, severe 
hsBmoptysis, contra-indicate its use. 

Mode of administration. — It should be commenced with 
small doses, say 60 ms. and gradually increased to ^ oz. and 
given after food twice or thrice daily. In the beginning, 
say for one week, it is a good plan to give only one dose a^ 
day preferably after dinner. 

Brown oil is superior to pale oil because it contains more 
fatty acids but its disagreeable smell and taste are a draw- 
back. Children generally can take it better, or soon /get 
accustomed to its taste, but in the majority of cases a pleas- 
ant combination becomes necessary. Saponification should 
be avoided on account of the chemical changes that would 
occur with the fatty acids contained in the form of glycer- 
ides. In fact the great point is to preserve these acids unchan- 
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ged. Hence, emuLsiii cation, as in Einnlsio Olei Morrluno, 
B.PXJ. is to be reconiineinled. It can also be given in ilexiblt^ 
capsules, mixed witli isinglass Jelly, or still better with 
extract of malt 8ome ]>ailents prefer to take it on milk, 
coll’ee, wine or orange Juice. A i)inch of salt ])]ac<Ml on the 
tongue, a cuii lemon sucked, a ])iece of fresh ginger \vell 
chewed, and some of the Juice’s swallowed before and after 
the dose, eficcilvely remove the nauseous taste in many 
instances. To lielp iius emulsilication as well as to stimulate 
the pancreatic sccrei.ion, purilied ether (10 to 20 ms.) is 
sometimes combine<l with it. 

OLEUM HIPPOGLOSSI, B.P.C. Him, ^ Tlalihuf-livn' 0/7.-1'ho oil 
ovprcssyd From tlicliv<‘ro( hwWhwt {II ippotdoHsn^ lnp}K)(iU>ssnH). iUn\- 
tains high (‘oiummO rat.ion.s of vifinnnis A and D viOuiiin A con- 

tent as ineasnrcd hv th<^ j^bn‘ unit is jU’iy tim<‘S gi’<Mi,t<‘r than 
C/Od-Iiv(‘r oil, while t,h<^ vita, min D contmd. is scv<M’al tim(‘S gnmtcn* 
than tlnit of rod-liv(‘i oil, i r. 2000 units jxu* gnn. harg<dy ns<‘d ni 
place of cod-liver oil and is from any sf.iong and unpleasant t,auS^{^ 
Two fo tiu'po flrops jtrondp flip rlffinitu fufuiralouf of a ipaspoouful of 
coddinor oil. 

Dose. -2 to 5 ms. or 002 to 0*2 mils. 

VIT A Iff I IV K 

Syn.— Ant isf (‘rilit.y \'itaTnin. 

It is a fat.-solui)le vita.min ; and Evans has shown timt it 
is necessary for reproduction ami that its ahs<m<*,e in tdu‘. food 
causes death of th(‘/ products of conception. Although ob- 
servations wer<5 made, on hunahi rats, it has reiamtJy Ixam 
re])0rted that a<lminiHf.nition of wlu^a-t g(‘rin oil to wonum 
witii Idstnry of ste.rility eonetdved, ami those with rt^.pt'ale.d 
abortion gave birth to normal living <*hihiren. It is sui>])OHed 
to be one of the factors which liold testrogem in etpulibrium 
during pregnancy and possibly acts through the iutermedi- 
ary of the anterior ]>it tiitary. In the male its ahsemm caust^s 
premature degeneration of the spermatogeniXie cidls and 
sterilit.y; while in tine female its absence (‘auscB stciriliiy. 

It is present in most, animal tissues but not to a high 
degree ami is not present in cod-liv<u' oil. It is found in 
abundance in the embryos of seeiis and grium vegelahh^s, 
chietly lettuce, alfalfa, peas, oats, corns ami wheat-germ oil. 
It has hetm isolated in a crystalline form under the name of 
Tocopherol having the formula LVJIsoOa. 

Vitamin K. — ‘Tvoaguhdion’^ Vitamin. Jt is a fatrsoluhle 
vitamin first fouml in the liver oils by Dam and Schonheyiler 
necessary for the coagulation of the bioo<l. It plays an 
important role in the formation of prothrombin and its 
detlcimicy prolongs the clotting time. It is fouml in gnum 
leaves of alfalfa, cabbage and spinach ; in strawberry and 
tomato ; soya bean and wheat gtu'm. 

Its use BO far has not yielded any gocxl results in lueino- 
philia hut Dam and (Ilavind reported its value in the 

38 
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treatment of obstructive jaundice associated with reduced 
prothrombin-content of the bft)od. 

Vita in P is a water-soluble crystalline substance of 
the davone group called hesperidin, or citrin, and occurs 
naturally with ascorbic acid, eg. in lemon juice. It is con- 
cerned m the maintenance of capillary impermeability, and 
has been used in haemorrhagic diseases. Jersild* reports the 
case of a woman who suffered from Schonlein-Henoch pur- 
pura for eight years and whose symptoms completely 
disappeared with injections of vitamin P The improvement 
was maintained even when ascorbic acid was omitted from 
the diet. 

Hesperidtn may be used in doses of 1 grm. daily by the 
mouth. 

Stic su 

Sucrose. (Sucros.). C 12 H 22 O 11 

Syn.— Saccharum Purificatura ; Refined Sugar; Cane Sugar. 

Syn. I. V — Msn, CMn% Beng. 

Source.— Obtained from the juice of the sugar-cane, or of the 
sugar-beet . 

Characters.— Colourless crystals or crystalline masses, or a white 
powder ; no odour ; taste, sweet. Readily soluble m water forming a 
clear, colourless and odourless syrup. 

Enters into.— The preparation of all syrups 

Action and Uses 

Sugar is a food, and tends to produce fat and to maintain 
body-heat and is used in wasting diseases. It is a demulcent 
and preservative, and may be given in irritant poisoning, 
but it is mostly used as a basis of various refrigerant 
beverages and sherbets. It the form of syrup it is added 
to various pharmaceutical preparations to cover the disagree- 
able taste of drugs 

Part of it is decomposed in the gut with the formation of 
acid and gas. It delays digestion and favours development 
of hyperacidity. Sugar is a valuable diuretic and removes 
oedema. In the blood it produces a transitory hypermmia 
by osmosis, and like salts and urea hinders absorption of 
water from the tubules. 

^ 100 c.c. of 50 p.c. solution of sucrose has been used 

mtravenously to reduce intracranial pressure in head 
injury without producing a subsequent rise or other unto- 
ward effects as are observed after injection of sodium chloride 
and dextrose. 

I-ACT SU 

(Lactos.) 

Lactose. Ci2H220ii,H20 

Syn.— Saccharum Laotis ; Milk Sugar. 

Source.— Obtained from the whey of milk. 

• Lancet. 1938. 
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Characters. -A white, crystalline powder; odourless; tjiste, fa, inti y 

sweet. I in 7 of cold, nfoia^ in liot wn.t(‘,r. 

NoN-CVFFIOIAC and AlLIKD IhiKPAEATIONS 

1. Human Milk, Artificial. N<‘.w milk :j0, ci‘(«ain PV4, luilli- srigai- 1 «/h, water IB. 

2. Koumiss, Artificial. Tvm^ keumi.ss as prepareal by tlie i'artar.s is a 
ferrneiit(‘.d inaiaes milk. Arlilicial Icoinriiss may lx; biMjwed at lionic^ from cow’.s 
milk by tlu* fnll(twinj.»; proe(‘ss. Dissolve th‘Xlrose '/a oz. in water 4 oxs. arid 
yeast 20 gi's. in e.ow's milk 4 (v/.h. I'mir Diem info a fpiart bottle, and [ill up 
with milk, Dork and wire it well, and leave it in a cool place with nccasicmal 
shaking. 

Koumiss is an easily a.ssimilable nutritious food and riuumly, valuable in 
the iras/h/ff diaeasr of Utr. hditfs, in wliieh ca.si; it e.aii b<^ taken ad Hhiltmt. It is 
borne, by stomachs whicJi refuse crmldi vei- oil. It is also very useful in rD/.s’/m/e* 
A7’«, iiifanlilr dlarrha'd and kh/fie// disvasf. 

2. Kcphir.— is a ferimmled milk like koumiss, Du* fm'm(*nt luung a Cauc- 
asian mushroom. It ca/u also lx* rmule ri.t home by ko*,[)bir r(‘.riiieut, a.ddbig a 
fungus wliieb e.outaiiis ym'ust and liarUiaH arfdi Inrtlei. 

4. Somatose. Desii’eated a)humose.s. Preparml eiDuo'IVom milk or meat. 
Greatly aiS.sists lacfation and when comfumul with iron as in Ferro-Somatoso, is 
useful in f7//ore, VOS' a rid anaaaia, 

5. Dried Milk.— As a fno<l foririfauts ilried ruilk has .airriost (‘.ritiridy sniier- 
sedeil ‘iuirnan ised milk.” It is Die. residm* left after thii ualunrl luoistrua*. in 
milk has been evaporaJcd. VVluui rmpured for use boileil water is added to it. 

P ! I A ll M A < ' < D 2 H4 A' AND 19 1 K\i A I MO (1 'V HdS 

lufem^^ is a, vaJuahle iiul.riivnt., a-nd bcin^* less 

sweet tluiH cane sujLi’ar is la.r^jf(dy used. It igrikitly inenatses 
the ilow of urirui a,nd is MHMud'on^, iHivcii in cai*dia/(‘. adid renal 
dropsi(‘s. n. is la r^idy used in hnnninisin^’ <*.()w’s inilk for 
infants and iMuauist*. il ( 1 d(‘s noIGcrmcid, in the stomach i(, is 
tlu^- hcbst* sw(M‘t<min^' agj’cmt in infantih‘, dyspepsia. auKi irril.a.- 
))Ie conditions of tin', stomach. It is consitic-nai to hc> a 
physiolo^M<*aI atwcimat or of labour jrains and for this |)Hr- 
j)Ose doses of oJ. (<> 7 drs. may lie ^ivmi dissohoMl io half a 
j)int ot milk. milk Is used iu forei^’n prottdn tiDM’a.py 

intramuH<MtlarIy (.sar Protein Therapy). 

On acd'ount of* its hardness Iactt)se is used to ra<*Jlilaie 
th(‘. minuti*: subdivision <d’ oilier drugs, or to diluti^ pot<mt 
substancths and bring them up to a uniform standard. 

(Oextros.) 

Oextrose. ('\II12O6 

Syn. ( Sugar. 

Source ami characters. May he prepared from starch by hydro- 
lysis. In whi(<‘, cryslttllim* or graimhu* [rowder; o<IfMirl(‘.ss ; \ns{i\ 
swetd . Soluhlf in less (hau 1 part of water, in 50 parts of cold alcohol 
(90 p.c.), in 5 parts of boiling alcohol (90 p.c.). 

MAiimnnrM 

Li(|uid (JIiKJOBe, (Glueos. Li(|,) 

Syn. < him Syrup, 

Source. Ohtaiumi by tin* hydrolysis of starclb and consists of a 
inixtun* of d<‘.\( ros(\ mult ose, dextrin ami water. 
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Characters.— A colourless, or almost colourless, very viscous syrup ; 
odourless; taste, sweet. Freely mixes with water forming a clear 
solution ; partly soluble in alcohol (90 p.c.). 

Official Preparation 

1. Syrupus Glucosi Liquidi. Syn, — Syrup of Glucose.— 3S.S p.c. 

Phaemacology and Theeapeutios 

Dextrose is rapidly absorbed when administered by the 
mouth. Given by the rectum or subcutaneously it does not 
raise the sugar in the blood so easily. Thus Hopkins found 
that while dextrose given per os produced hyperglycfemia 
in half an hour, it took four and a half hours when 20 grm. 
(5 dr.) was given subcutaneously A definite rise of blood- 
sugar occurs when given as rectal injection with saline. It 
undergoes oxidation in the body rapidly, but this depends 
upon the availability of insulin, and in the absence or 
deficiency of insulin it cannot be utilised. 

Given by the mouth it is of great value in nervousness 
and subnormal health in infancy supposed to be due to 
shortage of sugar, in asthmatic attacks ot children, and 
malnutrition. By sparing the protein from destruction and 
assisting the metabolism of fats, dextrose counteracts acid- 
osis or prevents its onset and is used as a preliminary to 
volatile anaesthesia to replenish the carbohydrate reserve 
and to avoid acidosis and delayed chloroform poisoning. It 
is given intravenously to combat severe toxaemias, as for 
instance in pernicious vomiting of pregnancy, uraemia, eclam- 
psia, etc. A 5 p.c. solution is approximately isotonic and 
may be used intravenously alone or with normal saline 
solution to increase the volume of blood in the treatment of 
shock following operations, collapse of cholera, dehydra- 
tion, and as a circulatory stimulant in acute infectious 
fevers. It is more valuable than the ordinary injection of 
normal saline solution. In cardiac failure it may with 
advantage be combined with strophanthin. When given 
with insulin it improves the glycogen reserve of the heart 
muscle. 

Tubes containing glucose solutions for intravenous use 
are available in the following strengths, vi^. 12| p.c., 25 p.c., 
and 50 p.c., containing 10 to 200 c.c. each. For all practical 
purposes 200 c.c. of a 25 p c. solution (5 grm.) is used. A 
strongly hypertonic solution favours a more rapid inter- 
change between the tissue and the blood, thus helping dilu- 
tion of toxin, reduction of oedema and a more rapid storage 
of sugar by the tissues. 

By raising the glycogen content it protects the liver from 
damage in poisoning by cinchophen, chloroform, carbon 
tetrachloride, arsphenamine, phosphorus and heavy metals. 

Dextrose is of great value not only as a food, which is 
readily absorbed, but also for its protective action on the 
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liver in cases wliere if. is alTectod hy disease or likeJy to ])o in 
subjects of surf^^’icnl 0 ])<n'atiou. It is a valuable arti(de ol‘ diet 
in prolon^^ed fever with tissue <lesl.nicifion, c r/ enteric fever. 
It IS CvUsily absorbed from rectum better tlian any otlier 
food, and is therefore lar^ndy use<l in I, lie t reatment of gastric 
ulcer, the ])a</i(mt s bein^ ^iven 5 i-o 1 ])in(.s daily of salim*/ 
sugar solutions thus giving tlie \dc(u*s every elia)nce of heal- 
ing. It is also ai vailuabh^ means of ])r(W(mting hypogly- 
cemia which may follow an ovei dose of insulin in tlu^ treat- 
ment of dialxdes. Himilarly when given wilh insulin it is 
valuable in ketosis or coma of diabetes 

Intravenous inj'ection of hyp(n’t-oni(‘. ghumse (25 ]>.c. is 
strongly hy[)ertonic) <m,nses a tmn])orary reduction in the 
tluid pressure, in the tissues by tlui withdrawal of wal;er, and 
is used in artimaal hy])ertension, and to reduce intracranial 
pressure in meningitis, fracvturi^i of tln^ skull, etc. The solu- 
tion should h(^. fresidy prepareil and kej)t slightly above t.ho 
body temperature ami IJie injection inad(‘. very slowly. It is 
however not» always followeil by elTeet.ive clinical im])rove- 
ment, and aftesr ji short inl.(u‘val t.Iui pressun*. rises again 
much above normal. This is due to a reactionary rise in iihe 
intracranial pressure which constituti^s a s(U‘ious drawback 
to this nudluMl of treatment). This has Ixiim as(‘.ribe<l to an 
increase in the (juanitliy of hydrolysahle (carbohydrate in the 
cerebrospinal tluid which alt(U‘s its <com]>osit.ion and (conse- 
quently its osmotic pressure. 

5 to 1(1 c.c. of a mixtunc containing (Xjual parts of 
dextrose 50 p e. and sodium ehIorid(‘. solution 2>0 p.c. us<cd irt. 
one inJ(3(ction is (considicncd as line best t-nmfimmt. for varicose 
veins* The solution should be left in contacct with tlie endo- 
thelium for at beast 5 minut.ics with a vein occluder, and sub- 
sequently stu-appicd with a gauze pad to comi)reHS tluc vein. 

Caution. - 1 ja rg(i (juantities may giv<c riH(3 to nausea, 
restlessness, tnmiors, convulsion and coma. It should be 
given very slowly specially wdien comumt rated solution is 
used, 4 c.c. \>vr minute. Whtui a large amount is rapidly 
thrown into the blood it. may c.aust^. ov^m^-st.imulation of 
insulin producing symptoms of iiypoglycaunia, or may cause 
acut(^ dilatation of thci heart. It is better tn use insulin to 
prevent this and also to metabolise tiu3 large amount of 
sugar thus int.roduced, Wlum using intraviuiously it should 
not be combimul with sodium bicarbonate as it forms a toxic 
compound. For intramuscular use the solution should not 
be strongiu’ than 1 2^ p.c. and not more than 50 c.c. should 
be given at a time. 

Lsevulosc. (I/<evuI<)8.). ('ftlluOe 

Syn.— Fructose. 

S(5urce. ~ 'Frtq)nred from invert sugar, <u from hom^y. Contains 
hevulose togtd.her with small qnuntitie.s of di^xtro.se and water. 
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Characters.— A white or cream coloured, hyprroscopic, crystalline 
powder. Odourless ; taste, sweet. Freely soluble in water. 

Action and Uses 

Lsevulose is more sweet than cane sugar and is more 
easily assimilated. Like other Iccvorotatory carbohydrates 
it is utilised by diabetics and has therefore been used without 
increasing the excretion of sugar. It is largely used in 
wasting diseases, specially tuberculosis and scrofula, when 
as much as several ounces are taken daily. 

In normal healthy persons all ordinary sugars, glucose, 
etc., when administered raise the concentration of the blood- 
sugar, but not Isevulose, if the liver is healthy. If therefore 
there is a definite lesion in the liver, Imvulose acts like ordi- 
nary sugar, i.e. there is a marked increase of blood-sugar. 
It is therefore used for testing liver function. After a fast 
of 12 hours a dose of 50 grms. is administered dissolved in 4 
to 5 oz. of water, and the blood-sugar is estimated every half 
hour for two hours A rise of 0.03 pc above the fasting 
level indicates hepatic disorder. 

OELATINU 

G-elatin (G-elat.) 

Source —The air-dried product of the action of boiling water on 
such animal tissues as skin, tendons, ligaments and bones. 

Characters.— In translucent, almost colourless, sheets or shreds. 
A solution in 50 parts of hot water solidifies to a jelly on cooling In- 
soluble in alcohol (90 p.c.) and in ether. Tannin precipitates it 

Opficial Preparation 

1. Gelatinum Zinci. Syn, — TJnna^s Paste.— Tunc Oxide 15 p.c. 
Gelatin 15 p.c. 


Uses 

Gelatin is used as a basis for several pharmaceutical 
preparations such as suppositories, pessaries, bougies, discs, 
gelatin capsules, and as a coating for pills. It is largely 
employed in dietary for making jellies, etc. 

It is a powerful protein sparer ; being able to save from 
destruction half its weight of protein, or twice as much as 
is spared by an equal quantity of carbohydrate. One gramme 
yields about 4.5 calories It appears that its value as a 
protein sparer has been exaggerated. As it does not contain 
cystin and tryptophane it cannot supply the whole protein 
need of the body. But when given with other foods, special- 
ly with milk it forms a valuable food. 

Gelatin is used internally chiefly for its hsemostatic effect. 
Injection into the gluteal region of sterilised solution of 
gelatin in physiological salt solution (1 to 2 p.c.) promotes 
the formation of clot and has been advocated for the treat- 
ment of aneurism and internal hemorrhages to increase the 
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coagulability of blood. Tub(3a of sterile concentrated subne 
gelatin solntiou are ])repared for the purpose. PariiicuSjir 
care nbould be tiaken to see t.liat the solution is absolutidy 
sterile, as several cases of tetanus a.re on record, specuilly 
because some specimens of gelatin contain tetanus spor(‘-s. 
The tireatment however Is unreliable and soimd.imcs dan- 
gerous hor its colloidal valu(‘/ it is often used with saline 
infusions in the tnaitme.nt of collapse and shoede ; but as has 
been pointed out clsc^wliere (.see page 85) it may cause dan- 
gerous synipt-oms of anaphylactoid reaci<ion ])roducing res- 
piratory distress and ca.rdiac dilatation. Since gelatin con- 
tains about 25 p. Cu of glycine it may be ur(mI in myasthenia 
gravis and muscular dyst.ro]>hy. (SVe pag(‘. 252). 

Medicinally it acl.s as a luemostatic, due to an admixture 
of linns O.d f).c. in solut-ion. A 5 ]).c. io 10 ]).c. solution may 
be locally used in wounds, epistaxis, et»c 

LECITHIN (Nat nfjirtah, iSV/w — Ovo UmmOiui — It i.s a tioi-rnal ennst ituc^nt of 
brain .substamnt aiul us ubtniiuMl fioin yolk of In yt'llowi.sh wax liko 

.snbstaiu c, insoluhlo in water. 

Lose -Hy month, .'1 to H ^-irs. or 0.2 to ().r> pjim , hypochomurally, '•/■* to 2 ^rs in 
.sterih* oltvo oil 

XoN-OKFK’IAb PiCKPAKATlONS 

1. Elixir Ovolocithini, B.P.C. “Contains 1 {.ti*. of ovolomlliin ini dr. 7b>.sr«‘t 
to 4 drs ni 1 to hi mils. 

2 Pilulio Ovoloi ithini, BPC—Kadi pill (‘ontains I'/-* nrs. Iccillun and */mi ftr. 
.stiyohnino hy<li ocldor. with nlthau iKhuiriio* unit, {j;inn toMom, ah'oliol .md 
glyrornu /huf 1 to 4 pills 

Pu AUM U’OLOt.V \M) 'fUKh* MMd TlC.S 

ii any h‘{'i(lnn is tihsorixMl as stt< li, btil it is lu'oKtm up by 
the pjuu'.nmt 10 jiiict' into {jl vt'tuaypliosphorio arid, fatty acitjs, ami 
choIuMu It is us<*(l rliitdiy for Us stippos<*(l aotioii m improving the 
nutrition of tlio norvous systom It is idso statto! to mcrtmsc th<i 
nmnber of rod hfood-oorpnstdtus timl to lausc (Immi* haunoglohiu 
content. It imuamstus hody-weight ami improvtus gemu'nl nntritioiu 

(IROPP XXI 

AI/rKRATIVPS IX (U)!:T 

Guttiacum, Cohdiicum, Cinrhophen 

<a tlK'I UDSMSA 

(tinaiac. lh‘S.) 

tiuaijictnn Ut'sin. (Not oflirud) 

Source anti charactisr« A rosin tibtaiimd fiom tin* wood of (fuainvnm 
(ijfivnttdr In laiy.o inassos oi .sonn*ront*s in tonndod tisars, ytdlowi.sh pi t*en 
to rotldish bi own ; brittlo; fraofuio, vitroous *l‘hin spHntm.s, traiisparont. 
PowdiM, tpo.yish but iM-tomios ttrron by ospositn* to liabt and a-ir. cdoitr, 
on warnmif? soinowhat aromatn* ; tasto, .slppitiy aeritl, .SV//// A //////, -In aloohol, 
(ithm, otf. 

Composition . -Con tains several rissin arhis tt» a ;nid $ (titniartmiv nrhls 
<70 p c.) (initun'K' ami Oitahin'tu m nts, ,uid i2) (iuain*' $ ra.'./a, 

Dose.“-h to !o tj;r,s. or 0.2 to I t'l ni. 

X<>N-<U' FK’IAL IbtKPAUATIONS 

1. Mistura Guaiaci — fluaiacnni roHin2.j^rin , suj^ar 2.') , powdored tiiifot- 

canth h tiriiu, cinmonon watt r to 1000 mUx 'b to 1 oz. oi I.j to ;i0 milH. 
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2. Tmctura Gnaiaci Ammoniata,— Gruaiacum lesxn 200 oil of nutmeg 3 
tails , oil of lemon 2 mils , strong solution of ammonia 75 mils , alcohol (90 p cj 
’to 1000 mils Dose —30 to 60 ms or 2 to 4 mils 

3 Confeetio Guaiacx Co , B P.C. Syn -^CJielsecL Pensioner — Guaiacum rosin 
1, rhuhaih 2, acid potassium tartrate 7 50, nutmeg 1, sublimed sulphur 14.50, 
puiified honey 74 -60 to 120 grs or4to8grm 

Action and Uses 

Guaiaoum is rarely used now, although in the form of Chelsea 
Pensioner it is still popular in the treatment of chronic rheumatism 
and gout It is supposed to be a specific in gout, but is more useful 
as a prophylactic m the intervals of gouty attacks. The mixture is 
more popular than the tincture. 

€ rc ICI € 

Colchicum Corm (Colch. Corra ) 

Source.— The fresh corm of Golchicmn autumnale, collected in early 
summer; or the same stripped ot its coats, sliced transversely and 
dried at a temperature not exceeding 65°C. 

Characters. — Fresh corm —35 mm. long, 25 mm. broad, conical, 
hollowed on one side where it has a new corm in process of develop- 
ment, rounded on the other; outer coat thin, brown, membranous; 
inner coat, reddish-yellow Internally white, solid, yielding bitter 
disagreeable whitish turbid juice. Dried shoes -2 to 5 mm. thick, 
yellowish at circumference, reniform, firm, whitish, amylaceous. 
Taste, bitter. No odour. 

Composition.— ( 1 ) Colchicine^ 0 4 p c. an active alkaloid. ( 2 ) Starch, 
gum, sugar, tannin, etc. 

Incompatibles.— Astringents, tincture of iodine, and guaiacum. 

BP. Dose —2 to 5 grs. or 0 12 to 0 3 grm. 

Ofeicial Preparation 

1 . Extractum Colchici Siccum.— Contains 1 p.c. colchicine, or -j-b 
gr. in 1 gr. B.P. Dose.— i to 1 gr. or 0.015 to 0.06 grm. 

COLC ICI S N 

Colchicum Seed. (Colch. Sem.) 

Source.— The dried ripe seeds of Colchicum autumnale. 

Characters . — 2 to 3 mm. in diameter, subglobular, slightly pointed, 
rough, reddish-brown, hard, tough, minutely pitted. En(losperni 
oily. Taste, bitter. No odour. 

Composition.— ( 1 ) Colchicine 0.3 to 0.6 p c. ( 2 ) A fixed oil. 

B.P. Dose.— 2 to 5 grs. or 0 12 to 0*3 grm. 

Official Preparations 

1 . Extractum Colchici Liquidum. Syn,—l!luid Extract of Colchi- 
cum. — Contains 0.3 p.c. w/r of colchicine, or 7 ^ gr. in 5 ms. B.P. Dose. 
—2 to 5 ms. or 0.12 to 0.3 mil. 

2 . Tinctura Colchici.— 0.03 p.c. w/v of colchicine, or ffr. in 35 
ms.' B.P. Dose. — 5 to 15 ms. or 0.3 to 1 mil. 

Non-official Preparations 

1 Colcliiciiia, U.S.P.— Pale yellow, amorphous scales, or powder. Dose, 
D.S,P,—^liSQ gr or 0 0005 grm. 

2. Colchicine Salicylate —A yellow powder, soluble in water. Dose—ym 
toVaogi or 0 0005 to 0*002 gr 


Pharmacology 

Externally.— Itocaillj applied to the skin and mucous 
membrane colchicnm acts as an irritant, producing redness 
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and smarting’. Inhaled, its ]>ow<lcr causes sneezing and 
watering of the eyes. 

hifenialhf. Gastro-intestinal tract. — <}ivcn by tlie 
mouth or inioct(ul hy|)odermi(*.ally colchicine irusreases the 
gastric and ilie intestiinU secretion, hut this effect is not 
observed in every case. Jn moderate <lo.ses it causes purging, 
vomiting and abdominal ])ain. In large doses it is a power- 
ful gastro-intestinal irritant. The.se sym])t.oms appear several 
hours after administral ion even if the dose is large. This 
is ])rohahIy due to the eonversion into oxydi(*.olchiclne. 
According to Dixon colchicine act-s on the intestine in the 
same way as pilocarpine and is ant«agoniscd by atropine. 
This however does not exi)lain the whole action, c.(/, acute 
intlammatory react.ions, which are really due t-o the irritant 
action of the drug on the mucous membrane, or as Fuehner 
and Rehbeia have pointed otit being due to capillary vaso- 
dilatation produce<I by the drug either directly or through 
excretion. 

Nervous system. — Its action here rcsemhlcs those of 
heavy metals or some bacterial jyoison, some however attri- 
bute them to collapse resulting from severe irritant action 
on the alinumtary tracii. Later there is hot-h motor and 
sensory paralysis, and (h^ath tak<is place from respiratory 
and vaso-rnotor paralysis. 

Circulation and respiration.— It ({(^.presses the circula- 
tion, lowers the l)lood«pn‘.H8ur<5 and slows the r(‘.spiratIou. 
The pulse becomes feeble., soft ami rapid. These effe<‘/tH are 
probably due not so muc.h to the colclfu'-ine acting on the 
cardiac and respiratory organs, as to l\n^ consecpie.nees of 
severe gastro-enteritis. 

Kidneys. — Its action on the kidneys is uncertain. In 
soma there is anuria, in others there is an increase of urine. 
The urinary constituents are not affected. 

Acute toxic action.— 1'hc chief HyniptomH urn those of gastro-intes- 
tinal irritation in a grave form. Violent burning in the throat, oeso- 
phagus and Htomach ; intense thirst; severe eoHe with vomiting and 
purging; the stools being first serous, tlum slimy and finally bloody; 
great prostration, rapid, feeble and thready pulse; cold skin bedewed 
with sweat; slow and lul)oure<i respirafion and Ijistly <ienth during 
collapse from respiratory j>aralysis: eonseiousness not l>eing lost. 

Treatment. Ihnetics, followed l>y <iemuleeut drinks, as white of 
egg freely diluted with water. Tannic aoi<l is a chemic.til antidote. 
Stimulants, tea, and coffee; inorpliine hypodennically. 

Chronic toxic action. - Small mediciuHi doses long continue<l, bring 
about furred tongue, disagr<*eable taste, loss of appetite, thirst epi- 
gastric pain, datulenre, ami diarrluea. 

TlIKHArKUTIUH 

Htriking results follow administration of 
colcbicum in acute gout. The severest pain and inflamma- 
tion are removed in a few hours after 15 to 50 ms. of the 
tincture of colcbicum. It succeeds well in hrst attacks on 
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robust patleuts, but cannot prevent a relapse even if it is 
continued during the interval between tbe attacks. How it 
acts in this disease is not known. G-arrod has experimentally 
shown that colchicum can in no way influence the elimination 
of uric acid in gouty people. Besides its specific property 
in gout, colchicum is useftil in many other complaints of 
gouty people, such as dyspepsia, headache, hepatic conges- 
tion, neuralgia, etc. It affords no relief in the chronic gout 
of old debilitated persons. Eheumatism is never benefited. 

Caution. — It should be avoided or given with great 
caution to the weak, the infirm, and those who suffer from 
cardiac weakness, chronic diarrhoea, chronic dysentery or 
colic 

Prescribing hints — Colchium may be administered in 
acute gout in two ways — either in full doses, say 20 to 30 ms. 
of the tincture, repeated every 2, 3 or 4 hours, or in repeat- 
ed small doses, say 10 ms. of the tincture, every 3, 4 or 6 
hours while the pain lasts. It should never be combined 
with acids as they intensify its irritating property, while 
alkalies given with it mitigate the same. Ordinarily the 
tincture is used, but it should be noted that the tincture of 
the seeds is stronger than that of the corm. As it is a 
cardiac depressant, the bowels must always be kept open 
during a course of colchicum to prevent accumulation of the 
drug in the system. 


CINC HENU 
(Oinchophen.) 
Oinchophen 


Syn.— Quinophan ; Atophan; Agotan 

Source.— It is 2 phenylqainolme-4-carboxyIic acid. Prepared by 
the interaction of pyruvic acid and 
benzyhdeneaniline. Contains not less 
thanOOp.c 

Characters. — White, or yellowish, 
powder or crystals ; almost odourless ; 
taste, slightly bitter. Insoluble in water, 
soluble in about 120 parts of alcohol (05 
p.c.) in 100 parts of ether, and in solu- 
tions of alkali hydroxides, carbonates 
and bicarbonates. 

B.P. Dose.-5 to 10 grs. or 0.3 to 0 6 
grm. 



Non-official Preparation 


1 Neocmchoplieiium, U S P. -Ethyl estei of 6-methyl-2-phenylqumoUn-4. 
carboxylic acid. Pale yellow, crystalline powdei Odorless and tasteless. 
NeaUy insoluble m water Soluble in hot alcohol and very soluble in ether 
and m chlorofoim. Dose, USP-^ gi. or 0 6 grm 
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IPs action rcscinblcvs the salicylates, and it is a valuable 
anf'ipjjrcfu), and (tvfirh&Hntafic, li rcduc<is tenn- 

perature by cansinfj; vaso-dilatation and dia,phor<‘sis. 

In therapeutic doses, even on a i)urin free di(d;, it increases 
the elimination of urates and uric acid and ca-uses a fall in 
the tiric a(ud content of t]n‘. blood. Jt does not interfere Avit.li 
the uric acid formal. ion <^.xceptin;i^' eliminatin^^^ it in increasinf? 
amount ThivS etlect continues a^s lon^ as the dru^^ is used. 
It has been suf^^frested that it in(*r(‘ases uric acid elimination 
either by incre-a,sinf^* the perm(m,bility of the kidneys to uric 
acid or by hindm'in^ the normal reabsorption of urates by 
the t.ubules. To ]>revent pnudpitation of ural e.s, the urine 
should b(i kept alkaline by the a.dminiHtra.tion of bicarbonate, 
acetate or citrate, of ])otassium an<l sodium. 

it is eliminated within ;5 to G hours a.ft.(u’ ingestion. 

Oinchopluui is largely used in rheumatism and gout. In 
acute rheumatic feviu* it is given in 10 gr, doses or 4- i.imeB 
a day. rtuch large doses do not cause nausea or irritation of 
the kidneys a.nd ar<i better toleratml wlum given with alka- 
lies. In gout its (dfects arij more markiMl in a.cul.e. attackvS, 
relieving both pain and Hw<dling rapidly, The usual dose is 
8 gr. three or four t-inu'jH a day 

For its analg<‘sic, elfect it is used in sciatica, headaches 
and neuralgias. 

As a rule no untowa.rd idVecIs are, nol.u'od eviui when used 
in large ilose.s. But attention has hium drawn recently to 
cases of poisoning following the use of <‘.inclioplH‘u. In many 
cases the symptoms point, to special iiliosyiu'-rasy to the drug, 
The sympt.oms are those, of cinehonism, eulaneous rashes, 
gastro-intestinal ami iiepatie disoribu's. Oeeasioiially ecr////o, 
jauntUct\ rUpesfirr trouhlOy rrnomr/u, /Vu?cr and nrilearial ornih 
tioni't may ap[>ear. < Jases of acute ye.llow atrojdiy of the liver 
have been n*.corde<i due either to individual susceptibility or 
uninterrupted use for jirolonged periods. Albuminuria or any 
kiml of nephritis shoubl h(^ regarded as contra-indication. 
Bisturbeil kiilney function possibly retards excretion of the 
drug, but. impairment of the liver fun<*tion renders the 
patient more suseeptible to the drug, if Mu*re is nauseaor 
impairment of appetite its use should he withheld. 

It shoubl hi) take.n u/7cr mmls foIloNved by a draught of 
water. Because of the danger of accumulation, the treat- 
ment should not be continuous, but should have periods of 
rest. 

Neocv)teha}ihpn is t.asteb‘ss ami doQs not cause gast.ric 
irritation. It is canside.r<ul nmc.h safer to the liver than 
cinchophen. It is however less analgimic. 

Toxic symptoms. Hevere jamulicc witli tender mdarged livin’, 
dellnite hannon hiigic, rash* Iniirubiu and nihumin in the urine, with 
pale stool svitimiit any bile were ohservinl in a man who had IIH 
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grammes in 41 days for chronic rheumatism. Coagulation time of the 
Blood was increased (7 minutes), bleeding time was normal. During 
the illness nitrogen excretion was high (15 to 18 grammes daily) 
showing breakdown of tissue protein. Death from subacute yellow 
atrophy of the liver after 371- grs. in five days have been reported by 
Fraser * Toxic symptoms have been observed after doses ranging 
from 54 grs. in five weeks to 7,200 grs. in four months. 

Treatment. — Stoppage of the drug and administration of dextrose 
60 grra. with 20 units of insulin twice a day followed by duodenal 
lavage and administration of magnesium sulphate.f 


GROUP XXII 

DRUGS ACTING ON METABOLISM 

Metabolism is the sum total of the chemical exchanges 
taking place in the tissues through the medium of the blood. 
These exchanges represent two phases, mz anabolic and 
katahoUc, The changes by which the different food materials 
are utilised in the building of the body represent the ana- 
bolic or constructive phase ; whereas the breaking down pro- 
cess by which the waste products are produced with libera- 
tion of heat and energy represent the katabolic phase. The 
products of metabolism are CO 2 , urea, water, sulphate, etc., 
and these are excreted by the lungs, with urine, ffeces and 
sweat. The oxygen taken up by the lungs plays a most 
important part and the physiological oxidation of the body 
cannot be separated from the general metabolic phenomena. 

Metabolism therefore embraces all changes taking place 
in the body, and the most important factors concerned in the 
regulation of metabolism are food, exercise, light and air. 
Normally the anabolic and katabolic processes are more or 
less balanced ; the income in food being balanced by the 
expenditure of carbon, nitrogen and water in the urine, stool, 
sweat and respiration 

The term basal metabolism is used to denote the amount 
of potential energy or heat required to maintain the heat of 
the body, activity of the heart, respiratory movements, etc., 
when in complete rest. It is the smallest energy output 
compatible with health. Basal metabolism is in proportion 
to the surface of the skin, and since a tall person has a 
larger skin area, he requires more heat and therefore more 
food to keep the temperature normal. 

Since the body is undergoing constant changes, the 
elements which go to build and maintain the body must per- 
force be subject to similar changes. Food is therefore 
necessary for growth and to replace the wear and tear of 
the body. The proteins contribute to the formation and 
repair of tissues, regulate the absorption and utilisation of 
oxygen, and play an important part in the chemistry of 

*firitish M^edicaX Journal, 29th UecenibGr, 1934 

Medical Journal, Nov. 14, 1931 Epitome, 
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nutrition. They are cliaracterised by the presenru^ of 
nitrog'en. If the income of nitrof^en received from t he lu'oi ein 
food is e(j[ual to (ihe amount of nitrogen eliminated witii the 
dilferent excrel.a, i-he bo<ly is tlum said to be in nitrogen 
equilibrium. If loss is eliminated, it implies that the body is 
storing protein, whereas if more is excreted then the bo<ly 
is losing jirotein. J)uring the growing period and convales- 
cence, less nitrogen is eliminat-ed to enable the body to build 
up tissue. Under normal condiGons our diet is so regulated 
that the nitiogen equilibrium is maintained at a constant 
le\^el. Proteins stimulate metabolism and the specific 
dynamic action is the result of deamination of the amino- 
acid, glycin, etc, 

(/arbohydra<.(‘s and fats play the same role in the body, 
being sources of heat an<l energy. Kat liowever may be 
store<l up in the tissue as ])art» of body fat, or may be synthe- 
tised with otlu^r substanciis to form more complex consti- 
tuents of the body, ius. lipoids. Garbohydrate is oxidised in 
the body to supply the necessary heat and is stored up as 
glycogen in the liver ami muscles to be d()Ie<i out* as sugar 
according to the re(iuin‘mentH of the body for us(} in tissue 
metabolism. This important function may be disorganised 
through various causes, vh, injury to the central nervous 
system, and over s(*-cretion of the adrenals or hy])ophysis, 
and is regulated by the int.ernal H(‘.cretioii of t.he iiancreas. 

The role of vitamins in tlui g<uieral nudjaholism is now 
widely recognisc.d and disi^ases like> ric.kei.s, Ixu'i-beri, scurvy 
and pellagra ar<^ regarded as lh(5 result of metabolic ilisturb- 
ances causeii by dethdency of certain vitamins in the food. 

hior(jfn7ir ituiahifllsnK — Hince most, of the tJierapentic 
measures depend for their action on the alteration they 
produce in the inorganic conRtitmmts of the body, a know- 
ledge of the metabolism of the inorganic salts is a great help 
to the pharmacologist. Mineral salts form about one-twenty- 
fifth part of ihe whole body. The chief minora! elements 
are calcium, sodium, potassium, magnesium, iron, manganese, 
zinc, copper, lithium ami barium ; phosphorus, sulphur, 
chlorine, si!ic<ui, tluorine, etc. Df these calcium, sodium, 
potassium, mangunes<s, iron and copper are the most impor- 
tant ami are tke alkali forming elements ; while ])hosphorus, 
sulphur ami chlorine are the aci<i forming ones, These salt s 
form an essent ial jiart in the composition of living matter 
and maintain a normal composition and osmotic pressure 
in fluids ami tissues of the body and play an important 
part in the regulation of the acid-alkali balance. Hodiiun 
chloride ocinirs in all the tissues and fluids of the bo<ly. 
Since every cell contains phosphorus, it is essential for 
the multiplication of cells and growth of the body. The 
phosphates of sodium and potassium regulate the reac;- 
tion of body fluids and tissues, control tlie osmotic pressure 
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and inter-change of duids. Calcium phosphate is essen- 
tial for the development of bones, and calcium itself per- 
forms many important functions already discussed (see p. 
97). Calcium metabolism is intimately related to vitamin 
D, parathyroid and thyroid, also on the reaction of the 
blood ; acidosis helps retention of ionised calcium, while 
alkalosis decreases the amount of diffusible calcium and 
produces tetany Iron is an important element of hmmo- 
globm It is also present in minute quantities in the muscles 
and other tissues where it helps the oxidation and catalysis 
of enzymes. Iodine is stored up as thyroxine in the thyroid 
gland and deficiency of iodine results in goitre 

Within recent years the effects of light and air on metab- 
olism have received much attention owing to the admirable 
work of Sir Leonard Hill. He has shown that under cool open 
air condition the tone of the body is much increased, and the 
growth of infants becomes more rapid in the cool months. 
Exposure of the body to the cool atmosphere has a stimulat- 
ing effect on the general metabolism, whereas heat has a 
depressing effect with a lower basal metabolism. A suffi- 
ciency of sunlight with cool, dry and moving air is conducive 
to health and gives a feeling of well-being. Light and air 
exert a much more important effect on the body metabolism. 
The ultra-violet rays of the sunlight are absorbed by the 
skin and form vitamin D so important for the formation 
of bony skeleton and prevention of rickets. Similarly 
exercise by throwing more work on the muscle increases 
protoplasmic activity which implies supply of more nutrient 
material and oxygen. 

T YR I EU 

Thyroid. (Thyroid ) 

Syn.— Thyroideum Siccum ; Thyroid Extract : Desiccated Thyroid 
Gland 

Source.— Prepared from the thyroid gland of oxen, sheep, or pigs. 
Remove the connective tissue and external fat from the glands ; dry 
at temperature not exceeding 60° C j powder; remove all fat by 
extraction with light petroleum, dry. Contains 0 1 p.c. of iodine in 
combination as thyroxine. 

Characters. — A cream-coloured amorphous powder. Odour and 
taste, faint and meatlike. 

Storage. Thyroid should be kept in well-closed container, and 
stored in a cool place. 

B.P Dose. — ^ to 5 grs. or 0.03 to 0.3 grm. 

T Y XIYS IE 

(Thyroxinsod.) 

Thyroxine-sodium. Oi5Hio04Nl4Na 

Source. — Prepared by the action of the limited amount of sodium 
carbonate upon thyroxine, obtained by the controlled hydrolysis of 
thyroid gland with barium hydroxide and subsequent purification, or 
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by syntUosis. Contaius no(, l(^ss than 61 p.c. and not inou‘ than 6.) p o. 
of ioiiinc. 

I 1 

OH- ^ 

I I 

Characters. - A white, crystalline powdei. Sparinjrly solnhle in 
cold wat(‘r, lre<dy in solution of .sodium carhoiuite or hydroxide. 
Unstabi(‘ in alkaline solution. 

N.ik It should be dispensi^l wlnm t.hyroxiin^ is ordered. 

B P. Dose. - Wf) fo oh gr. or 0.0001 to 0.001 grm. 

Pll AJ{MA(U>L<)(tY 

Thyroxine is a powerful poison. When tliyroxine or 
tliyroid extract is administered to normal persons no obvious 
effects are observed unless it is pushed to elicit toxic symp- 
toms. The ede.ets observed are <[uickeriiin^^ ot the pulse, 
vomiting and diarrhuut, increased metabolism, particularly 
an increasti of nitrogenous metabolism, loss of wxdght and 
emaciation. A single dose 1ms very little effect, but small 
repeated doses produce toxic symptoms. In fact a single 
large dose even whem administenui intravcmously does not 
produce any elVect for 24 to d(> hours. (U)ntinued use tends 
to ]>roduce cumulativ<5 eflects. 

IntcruaUjj. Circulation. — (livim hyt.hemoutdi for a pro- 
longcil period, tliyroid causes iuciM'ase in the ]mlse-rate, 
palpitation ami w(iakm‘,ss of tlu^ lu‘a»r<>-head. Hom<d.im(‘.B no 
acceleration is ohserve<i even after its us(‘. for a. long time. 
This is possibly due either to de(-<u‘ioradiou or (o absence of 
thyroxine from tlie (lrie<l glaml Tlui cauH<‘. of a<uuderation 
is not clearly umhirstood, ami may bo due to stimulation of 
the sympathetic or to inertiased mel.ahoHsm. Thyroi<l extract 
injected into the body causes a fall of blood-pressure, due, 
according to Dixon, to the presence of organic extractives. 
Given by the mouth it has no effect in reducing the blood- 
pressure. It increases the number of lymphocytes in the 
blood. 

Metabolism.— Tliyroid increases metabolism of the pro- 
teins, fats ami carh<>hy<IrateR even in normal animals, al- 
though it is more marked when it- is low as in thyroid deti- 
ciency. The excretion of nitrogen and carbonic acid, and 
the consumption of oxygen, are increased, so that an excess 
of urea, uric acid amt xanthin bases is eliminated through 
the kidneys and more carbonic acid by tiie lungs, in fact 
more nitrogen is exc.relcd t han is taken by the food, which 
implies that tbe excess is due to destruction of tissue 
protein, and since the glycogenic function of the liver is dis- 
organised, the use of carbohydrate or fat does not. cheek the 
protein destruction. It also inlluences the calcium metabolism 
and helps removal of calcium (together with phosphorus) 
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from the bones thus making them rarefied (osteoporosis), but 
there is no increase of serum calcium as happens with para- 
thormone, and there is increased excretion in the urine and 
f^ces. Its mode of action on calcium metabolism is not 
known. As a result of all these effects the body tempera- 
ture rises, and although the appetite improves the weight 
falls which is greater than can be accounted for by the loss 
of tissue protein. Cushny suggests that the most important 
factor in the reduction of weight is diuresis, which helps to 
eliminate a large amount of fluid not only in subjects of 
myxoedema but also in persons suffering from obesity. 

The basal metabolism is increased about 2 p.c. by 1 mg. 
of thyroxine in adults weighing 150 pounds, due to increase 
of fat and carbohydrate metabolism. In myxcedemic patients 
10 mg, may produce an increase of 30 p.c. The results are 
the same whether thyroxine is given by the mouth or intra- 
venously. If it is continued in large doses, symptoms of 
hyperthyroidism become marked by the 5th or 6th day. 

The normal human thyroid contains about 10 to 15 mg. 
of iodine, but this depends upon the quantity of iodine taken 
with food. When iodides are given this iodine is doubled. 
The gland is concerned in the development and maintenance 
of the normal functions of the body, and this it does by 
virtue of its internal secretion, which can only be formed 
when there is a certain amount of iodine in the food. It is 
possible that part of its activity is dependent upon the 
supply of adrenaline, and through its effect on the autonomic 
nervous system it increases the tone of the uterus and 
intestine (Bastedo). According to Bircher thyroid promotes 
the growth of bone in normal animals and for this reason 
has been used to promote union of bones in delayed healing 
of fractures. 

Kidneys.— Thyroid is a powerful diuretic, hut the exact 
manner of its action is not clear. The increased excretion 
of urea is partly responsible for the effect, although some 
attribute a specific action on the kidney. It is possible that 
the passage of a large amount of water and sodium chloride 
to the circulation produces hydremia of the blood with con- 
sequent diuresis. 

Nervous syste . — Large doses sometimes cause tremors, 
restlessness and insomnia; and mania has been known to 
follow it use for the cure of obesity. 

Excretion.— It is chiefly excreted by the kidneys, and 
when continued long may cause gastro-intestinal distur- 
bances and diarrhoea. 


Acute Thyroidism.— -The symptoms produced by an overdose are 
as follows ^Rapid pulse, fever, headache, tendency to syncope, sick- 

wandering pains, pruritus, and rarely 

Chronic I'hyroidism.— The symptoms are:— Loss of weieht mus- 
ohlar weakness and paresis, falling out of the hair, protrusion of the 
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eyeballs, dihitation of f,he pupils wi{,h widiuiiuji: of f,bi‘ i)iilp(‘Ural 
fissure, and dually death from malnutrition and astlnmia. 1< will Ih^ 
noted that these symptoiiivS closidy resemble those of (‘xophthalmie. 
goitn^ 


TllKUAPKtTTKlS 

The chief use of thyroid is in the treaf.ment of myxcedoina 
which is a discasi^ due tiO atrophy of the thyroid gland. In 
six weeks all symptoms will ])rohably have disappeared, but 
to prevent recuriamce the patient must take it twice a week 
for the rest of his life. In tlie same way it is invaluable in 
cretinism, which is a form of idiocy associat/Od with dwarf- 
growth, <lue to congonit.al absence of t\m thyroid to 
gr. thyroxin-sodium daily or on alternate days). Under this 
treatment, however, tint hones of cretins have a strange 
tendency to bend. Thyroid has also proved of benefit in 
congenital imbecility, the insanity of the menopause and in 
menopausal headache, specially when associated with sub- 
normal metabolic rate. 

Paradoxical as it may appear thyroid is useful in goitre. 
In this condition the enlargement of the gland does not mean 
increased secretion, on tlie other hand the gland hyper- 
trophies to compensaii^ for the deficiency of the tliyroxino. 
But it is useless in exophtlialmic goitre. As thyroid hormone 
stimulates metabolism, it has heenuseil in diverse conditions. 
For instance, r^unarkahle results may be obtained in certain 
diseases of the skin, specially psoriasis, pityriasis rubra, 
ichthyosis, eczema, lupus, etc., whilsf^ it sometimes causes a 
luxuriant growth of hair in alopcicia. Administered with 
calcium it is of great value in chilblains. 

In obesity thyroid treatment has been found to be of 
value, but may <lo harm if use<i without proper precaution. 
It sometimes reduces the weight to a great extent, but the 
effect should be regarde<l as the toxic eft‘eet and is often 
followed by symptoms of hyperthyroidism. Hmall doses of 
thyroid form a valuable remedy in obstinate constipation so 
often present in slight forms of hypothyroidism. 

Thyroid deficiency is to a large extent responsible for a 
number of complaints and infections, and its administration 
has been advocated in actite and chronic arthritis, angina 
minor, acute tonsillitis, phlegmasia alba dolens, B. coli infec- 
tion and chronic gotit. 

As a diuretic it is said to be valuable in reducing (edema 
of Bright’s disease. 

Cheron used it as a galactogogue, and in threatened abor- 
tion. Different observers have reported benefit from its use 
in infantile wasting, ununited fracture, and in assisting the 
development of backward children. 

It is worthy of trial in children wlio fail to grow, in noc- 
turnal enuresis, night terrors, and in those who suffer from 
39 
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relaxation of the ligaments causing knock knee, painful heel, 
flat foot ot lordosis. 

Prescribing hints.— Thyroid is best administered in the 
form of powder or as tablets. It is not as a rule a dangerous 
remedy, but when it is continued for a prolonged period it 
should be used with care, specially if the heart is ahected. 
It IS now realised that large doses are not required. A total 
daily dose of 6 grs. of the extract of fresh gland seldom 
needs to be exceeded, and it is wise to start with | gr. doses 
three times a day. It should be noted that the extract of 
the desiccated gland is five times as strong as the fresh gland. 
Thyroxine can be given by the mouth, but it acts better 
when given intravenously. 

Thyroxine-sodium is used under the same conditions as 
thyroid; and it should be used when thyroxine is ordered. 
The usual method is the intravenous route, and although it 
may be given by the mouth, its absorption by this route is 
uncertain. In every case the optimal dose should be first 
determined, the exact determination of which depends upon 
the basal metabolic rate. Ordinarily gr. daily in normal 
adult will produce symptoms of hyperthyroidism Cases of 
myxoedema require from to gr. (0 0015 to O.OOlii grm.) 
of thyroxine-sodium daily 

Contra-indications.— Hypersecretion of the thyroid, and 
when there are toxic symptoms from hyperthyroidism. 
Sleeplessness, delirium, cerebral excitement and when the 
heart is rapid or irritable. In acute inflammatory condition 
of the skin and progressive loss of weight. 

lilQTD PA AT Y OIDEf, P.S.F. 

(Liq. Parathyroid ) 

Solution of Parathyroid. (Not official) 

Syn — Parathyi Old Extiact; Paiathoimone. 

Source —Obtained horn the fresh parathyroid glands of healthy domes- 
ticated animals used foi food by man 

One cc possesses a potency equivalent to not less than 80 parathyi old 
units and not more than 120 parathyi oid units, each unit lepiesents Viooth of 
the amount required to raise the calcium level of 100 c c of the blood seium of 
normal dogs 0 001 gim , within from 16 to 18 houis after admmi&tiation 

Dose, U S P —25 units by hypodermic injection. 

Preparation 

1. Desiccated Parathyroid Gland.— Dose.— V 20 to Vio gi. oi 0 003 to 0 000 grrn. 
by mouth. Piobably it is inert. 

Pharmacology and Therapeutics 

Parathyroids regulate the calcium metabolism, and in- 
crease the ionisable calcium content of the blood, and de- 
toxicate certain metabolic poisons Administration of para- 
thormone (Oollip) regulates the concentration of calcium 
in the body Y^hich has a sedative effect on the nervous 
sptem. The removal' of the glands is followed by a condi- 
tion known as tetany which is characterised by increased 
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excitability of the motor nerves and cerl-ain parts of the 
central nervous system. Serum calcium falls from 10 to 5 or 
() mg. and tlic symptoms of tetany ar<‘> due to the decrease of 
serum calcium. Administration of ])arathyroid raises the 
serum calcium, and since the absorption of calcium is not 
increased, nor its excretion diminished but rather increased 
(this occurs even after complete removal of the alimentary 
canal), the rise of s(‘>rum calcium is atlaihuted to the mobilisa- 
tion of calcium from the soft tissues ami bones. In fact after 
its use the hones become softer, and in growing animals and 
aftcj* fractur<‘ less calcium is deposit.ed, 

A])art from raising t.he calcium in t he blood it increases 
the exertd-ion of phosphorus in t.he urimi. If however it. is 
continued long m la.rge doses, aft;er the blood calcium has 
reached a c<irtain he/ight, the (dlect is rov(*.rscd and the blood 
phosphorus rises again. 

A singbi largii dose has little ellect., but rej)oated smaller 
doses show symptoms of hypercalcamiia by raising the cal- 
cium contmit. ot tlie se.riim to over lU mg. or even up to 
mg, per KM) c.c It.s administ.rataon is followed by vago- 
tonia with slow pulH(% hy{)er;emia of the abdominal organs 
and incren,s<‘(i gastric and intestinal movimumts. Kidneys 
show marked congestion, specially in tin*, glonuiruli, and its 
administration is followc/d liy diuresis, ft.s use has tlnu'efore 
been advocateii in oliguria n/iid anuria assmuat.cd with glo- 
merulo-nephnt.is, specially wlnm tbc! blood <*,alcium is lowerml. 
In tetany the (cihnum cont.imt of t,he blood is re<iuc.ed, and 
the administ.rat ion of t he. extracd incre.asi^.s t.he (*.alc/ium and 
relieves the Hymptoins more (dlVct-ively than the use. of cal- 
cium salts alone. It has also bium used in other spasmodic 
diseases lik<‘. paralysis agitans, eclampsia, etc., but without 
much success. Its use has been adv()cat.ed in sprue with 
simultaneous use of calcium. 

In lead poisoning it is useful after llie subsidence of acute 
symptoms as it helps liberation of lead wit.h calcium. But 
large <loscs are re<|uire<l to produce this ellect. 

It has been extollcil by drove ami Vines in the treatment 
of vari<u)se ulcers of the leg ami also in gastric and duo- 
denal ulcers. They found a <!<diciency of ionic calcium in 
the blood which was restored to normal by the use of para- 
thyroid accompained by (he healing of tlui local lesion and 
general improvement of the health. This however has not 
been supported by other observers. 

Except in cases wliercj there is distinct deficiency of 
blood calcium, Le. below 10 mg, per 1 00 c. c. its use in 
other conditions is at best a speculative oms. As it. mobilises 
the calcium from other tissues, mainly the bones ami muscles 
to the blood, its use is contraimlicated in those conditions 
in which the object is to bring about deposition of calcium 
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in the bones and not merely to raise the serum calcium, 
e.g. in rickets, osteomalacia, etc. 

The best results are obtained when the extract is 
administered subcutaneously as in the treatment of tetany. 
It has been given by the mouth but the results have not 
been very satisfactory, and it is doubtful whether given 
by the mouth it raises the calcium content of the blood. 
The administration of the extract should be controlled by 
determination of the calcium content of the blood to avoid 
hypercalcmmia. 

Toxic symptoms,— Parathyroid is a powerful drug and is cumu- 
lative, and repeated smaller doses show symptoms of hypercalcjcmia 
by rasing the calcium content of the serum to over 12 mg. or even 
20 mg. per 100 c.c. The symptoms of hypercalcjemia are restlessness, 
muscular weakness, vomiting, loss of appetite, diarrhoea, impaired 
circulation, dullness, drowsiness, hmmatuna, collapse and death 

INSUIilNU 

Insulin. (Insulin.) 

Source. — A preparation containing the specific aiitidiabetic 
principle of the mammalian pancreas. Prepared in the form of 
powder or solution. May be obtained in solution by dissolving the 
necessary quantity of dry powder in distilled water acidified to a 
reaction between the limits of pH 3 and pH 4, so that the solution 
contains 20 units per mil. Some antiseptic is added to prevent gro wth 
of bacteria 

Characters.— Colourless liquid, free from turbidity and from matter 
which deposits on standing. 

May be obtained in tablet form which must be readily and 
completely soluble in water. 

Storage.— It should be kept at as low a temperature as possible 
above its freezing point, and should not be exposed to temperature 
above 20'’C when it will retain its potency for at least 18 months at 
reaction between pH 3 and pH 4 

The label should state (1) date of manufacture; (2) date after 
which it should not be used. 

B. P. Dose— 5 to 100 units (subcutaneously). 

Three units of insulin is the amount in c.c. which on subcutaneous 
injection into a normal rabbit weighing 2 kg. reduces its blood-sugar 
from the normal of 0,15 p.c to 0.045 p.c. within 2 hours. At this 
point the rabbit develops coma and convulsion. 

Action and Uses 

Insulin is the active principle of the pancreas, which is 
produced in the islets of Langerhans, and which being con- 
stantly secreted into the blood plays an important part in 
the metabolism of carbohydrate. 

Eemoval of pancreas in animals is followed by a rise of 
blood-sugar above normal and appearance of sugar in the 
form of dextrose in the urine. Since the glycosuria appears 
even in the absence of any carbohydrate food from conver- 
sion of other substances in the body into dextrose, the body 
gets depleted of sugar and the animal loses weight. There 
is not only failure to utilise sugar, but the metabolism of 
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fats is also aCfect.ed, aiul a result, of incomplete oxidation 
of fats there accumulates in the ])ody acofo-arefic arul and 
Mnjdroocylmfyric add which are excreted in the urine. An 
injection of insulin controls earboiiydrate metabolism, and 
will reduce blood-sn;;^ar of healthy animals from the normal 
of 0.12 p.c. Tliis effect takes place normally within an 
hour of its administrat.ion and is maintained several hours, 
but rarely over ten hours. The extent, of t.he fall depends 
upon the amount given, and an overdose ])roducos sym])toms 
of hypoglyciemia. 

It helps the tissues to metabolise sugar and emables the 
liver and muscles to store glycogen and to utilise glucose 
as a source of energy. This im])roved combustion of sugar 
helps combust.ion of fats and corrects faulty metabolism 
thereby bel])iug <lisappearance of ketoue bodies and acidosis 
resyionsible for diabet.ie coma. Since injection of insulin in 
depancreatised dog, which is also given sugar, increases the 
respiratory (piotient, it is evident that sugar is being 
oxidised, and it has therefore been suggested that insulin 
supplies f.he missing link, and by the control it exerts on the 
glycogenolytic ferment permits of sugar being converted 
into a form suitable for oxidation. Insulin therefore has been 
extolled as a most valuable, drug in tlu^ treatment of diabetes. 
Under its us<^ tluire is a marked reduction of the blood-sugar 
which remains at the normal level while t.lu!) glycosuria 
disa]>pears a1tog<d.her. Along wif.h the disappe.aranco of 
sugar from the urine t.lie kef.one hodh^s usually disappear 
from t.he urine and blood wit.hin twenty-four t.o forty-eight 
hours, sliowing that, fats are more, {dlicierdly dealt wit.h. 
The carbohydrates are utilised morii freely with a rise of 
respiratory (piotient. In fact patients umier insulin treat- 
ment show clear signs of improvement, and the cardinal 
symptoms of diab(‘.teH are relieved. 

The best results are obtained in cases of threatened or 
actual diabetic coma, when larger doses (40 to 00 units) 
are given preferably by the intravenous route and as much 
as 200 units may be given in 24 hours. Hince acidosis is 
the result of imperfect combustion of fats, it is necessary 
that fats .should b<5 wil.hdrawn and carboliyd rates in the 
shape of glucose administered. Otlum measures such as 
rectal inject.ion of .‘i p.c. solution of sodium bicarbonat.e 
should be adopted. To be suciaissftil the treatment must be 
started early. A case In which the coma has existed for 
more than twenty hours witlumtany imj>rov6ment is hardly 
likely to recover under insulin. When large doses of insulin 
are administered glucose should also be given with it to 
prevent hypoglycunnia. 

It has be(m used with success in the treatment of furun- 
culosis not only when associated with diabetes but also In 
cases where there is no sugar in the urine but the blood-sugar 
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content is high. Carbuncles in diabetics heal more rapidly 
under insulin treatment. Conditions depending on hyper- 
glycsemia, e.g. neuralgia, pruritus, balanitis, etc.,^ disappear 
under insulin. It is also of great value in acidosis and 
ketosis of non-diabetic origin. Thus hyperemesis gravidarum 
is successfully treated with injection of insulin and glucose 
Similarly cyclical vomiting of children is equally benefited 
by insulin and glucose. Its use has been suggested in exoph- 
thalmic goitre, it improves the goitre and exophthalmos and 
reduces the basal metabolic rate. As a prophylactic against 
acidosis prior to surgical operations and anaesthesia, spe- 
cially in the diabetic, its value is undisputed. 

Its use has been suggested in malnutrition, it increases 
the weight in patients with intact carbohydrate metabolism, 
improves the subcutaneous tissue and gives a healthier 
appearance to the skin The method is to give 10 units three 
times before each meal the first day, and increasing by 5 
units daily up to 20 to 30 units. It has been suggested that 
the good effects are due to (1) an increased demand for food ; 
(2) an improvement in the nutritive condition, causing an 
increased desire to eat; and (3) training of the insulin- 
producing organs by carbohydrate administration to produce 
more insulin. 

Insulin has been used in the treatment of drug addiction, 
e,g, during the withdrawal stage of morphine and in mental 
diseases of both diabetics and non-diabetics (schizophrenics). 
In mental cases it is given in large doses to induce shock. 

Methods of Administration.— Insulin has no action when 
given by the mouth or per rectum, as it is rapidly destroyed 
by the digestive enzymes. Within certain limits perilingual 
administration may be successful, but cannot be regarded as 
a substitute for injection, although Mukherjee* claims that 
the phosphotungstate precipitate is active by the mouth It 
is doubtful, however, whether its absorption is sufficient to 
replace subcutaneous injection, and in all cases where imme- 
diate effect is necessary it should always be given subcuta- 
neously, or in urgent cases, intravenously. Two perilingual 
tablets can only be given daily which means ten units of 
insulin. One unit of insulin will metabolise 2 grms. of 
carbohydrate and 30 to 40 units a day is the normal dose in 
severe cases. The usual dose for an adult is 10 units, 
repeated twice daily, and should be given a quarter to half 
an hour before a meal so that it can exert its effects on the 
glucose which reaches the blood from the meal. This pre- 
caution will prevent the risk of hypoglycmmia. The dose of 
insulin depends upon 

(1) the severity of the case ; 

(2) weight, a heavier individual requires a larger dose ; 

* Journal of Physiology, 1935. p. 362. 
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(8) amount of intake of food; and 

(4) septic or ot/hcr complications. 

Whenever ])oaaible the treatment should be controlled by 
blood-sug'ar estimation. If this is not practicable the dose of 
20 units should not bo exce(5ded, Durin^^ insulin treatment 
the patient should not be allowed to fast too loni;^ after the 
injection When the insulin reepdrement exceeds 40 to 50 
und.s daily, it is befiter to divide it intiO two or thr(ie doses. 
The single dose method is unsatisfactory when the daily 
recpiirement exceeds ten units. 

Before adopting treatment always make sure tliat the case 
is really one of diabetes. It is da.ng(u*ous to treat cases like 
renal glycosuria where the blood-sugar is already low. li; is 
desirable before adopting insulin treatment to try the effect 
of dieting, and whim th<i pjiitient is doing fn.irly well on diet 
insulin should not b(^ given. If however the blood-sugar 
still remains high, the ailditional carboliydrate reipiires to be 
metabolisiid by f-he administraf-ion of insulin. Sin<H^ 1 unit 
will ensure metabolism of 2 grm. of sugar, the daily dose 
should be in proportion of half of the daily amount exeretod 
in grammes, and should he given in 2 to 8 divided doses half 
an iiour Ixd’ore m<‘,itls followiul by some sugn-r. 

Result of overdosage —A <lose of insulin which will lower 
blood-sugar in rahhits to 0.015 jnc. or h*SH causi^s increased 
reflexes, rapid and shallow resfiirafJon, cioni<*. (uinvulsion, 
coma amd diuif-ln Tlu^nse symptoms ar(*, arr<*sl(Ml by th<^ a,d- 
ministration of ghi<‘Ose. In man the sympioms of liypogly- 
ciemia are ohserv<‘d when insulin is gi\e,n in vim’.v lirrge- <loses, 
or when the supplement, to th<!s diet is not- givmi in the propea* 
time ndat-ion. The H<‘<v(U‘ity of t.he synijitoms ile^peauls upon 
the fall of blood-Hugnr. Whtm th<‘. blood-sugar contimt is 
0,07 p.c, the ])atieiit only e.xperien(u*s a- sense of uneasiness 
and niU'vousnesH with a hading of impending <lang‘er. When 
it is heJow 0.0(» p.<‘,. tlnu'e is weakness, nervotisness, iliicziness^ 
diffturlmnees of sigiit and profuse perspiration. If the sugar 
is rediKual still further, / c. 0.<tt-0.055 ]hc., there is aphasia, 
disorient at ion, numtal confusion, loss of retlexes, and p<u'- 
baps coma and death. The symptoms are possibly due to 
defective su])i>Iy of glucose, to the nrsrve cells of f/he brain, 
and an? rapidly removed by the administration of some car- 
bohydrate. Insulin exerts its maximum etfects about four 
to five hours after injiiction, therefon? the symptoms of 
overdosage appmtrs at t-lns t-ime. d'hese symptoms are 
induce<l or aggravated by extuxdse ; and all patients should 
be warned of this possibility and should be adviseii to keep 
some sugar pr<?]>arn-tion for an emergency. An ounce of 
glucose or other sugar solution may bo given by the mouth. 
If the patient is unconscious or the symptoms have lasted 
long, it is necessary that glucose should be given by intra- 
venous injection, 5 to 20 grms. being given in 50 to 100 c.c. 
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water. Adrenaline is often useful but is not so certain as 
glucose as its effect depends upon the availability of gly- 
cogen in the liver, which may be present in very small 
amount, so that even if adrenaline is given glucose should 
also be administered. 

Conclusion. — Insulin is not a cure for diabetes, but it is a 
valuable aid to the physician specially in cases of diabetic 
coma, It has helped diabetic patients to undergo surgical 
operations without any danger. The only drawback is that 
its effects do not last long, and it has to be used for an in- 
definite period, at least in some severe cases, while in others 
it fails to make the urine sugar-free. 

The importance of distingmshinp^ diabetic coma from insulin coma 
is obvious, and Graham gives the following points for distinguishing 
them:—* 


Insulin Coma 


Diabetic Coma 


1. Skin usually very white, may 
be normal in colour. 

2. No smell of acetone in breath. 

3. Respiration shallow, 

4. Urine usually sugar-free, 
except when bladder was not 
emptied for some hours or 
blood-sugar was above 200 
mg per 100 c.c. 

5. Eyeball tension normal or 
raised. 

6. Urine need not contain aceto- 
acetic acid. 

7. Blood-sugar below 70 mg, 
per 100 C.O., may be below 40 
mg. 


Skin usually flushed. 

Breath smells of acetone. 
Respiration deep (abdominal res- 
piration is characteristic). 
Always contains huge amount of 
sugar. 


Eyeball tension much lower. 

Urine always contains large 
amounts of aceto-acetic acid. 
Blood-sugar over 200 mg. per 
100 c.c. may be even 500-»00 
mg. 


PROTAMINE INSULIN Syn—Instihn Retwd.'-A compound of insulin hy- 
^ochloiide with, a protamine obtained fiom the speim of a species of trout. 
It is injected as a colloidal suspension foimed by the addition of sodium phos- 
phate which precipitates protamine insulin with a of 7 3. This compound 
prolongs the action of insulin. 

PROTAjaiNE-ZINC-INSTJLIN.— The addition of zinc to piotamine insulin 
helps still tother to piolong the duration of blood-sugar lowering elTect as 
also its stability It contains 40 units per c c. 


Action and Uses 

Protamine-zinc-insulin is more slowly absorbed than un- 
modified^ insulin. Therefore it is used in those cases where 
the original insulin requires to be administered in several 
^ses daily, or it causes frequent hypoglycfemic reactions. 
Whereas maximum reduction of blood sugar with unmodified 
insulm takes place in about 2 to 3 hours, the greatest effect 
of protamine-zinc-insulin does not develop till after 6 to 10 
hours, and the effect lasts for 24 to 30 hours. The fall of 
blood sugar is therefore gradual and the rapid alteration 
of blood sugar level which follows the administration of 
original insulin is obviated. Since its absorption is slow 

*G. Graham, Med%Q(a Pfess and Circular, 1934, Symposium No. 1 
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and the effects do not sliovv themselves till s(‘.voral lionrs 
after administration, it cn.nnot control a carbohydrate nn^al 
taken soon after the injcKjtion It is therefore necessary 
sometimes to jirive an injection of ordinary insulin b(d‘ore 
bi'eakfast to <leal witln t he blood stij^ar rise from this meal 
and then administer protamine-zinc-insulin to maintain tlie 
sugar within normal level during the rest of tlic day. 

Protamine-zinc-insulin may bo administtu'Od once a day 
either in the morning one and one-half hours before break- 
fast, or one hour before the last meal or an hour before 
retiring, or half the re((uire(i dose may be given in the 
morning and f/he other half in the evening. 

When treating paf.ients with prol.amino-zinc-insulin, 
owing to the slow action, the full elfect of the treatment will 
not be obBerve<l until a week or two after i/he initial adminis- 
tration. Therefore one should not increase the dose if no 
benefit is observed during the lirst few days of its adminis- 
tration. 

l^vofamhie^zmC’inHHlhi hifptHjhjcmnia,— Hypoglycaunic 
reactions after this rennuly is not/ so frecpient as after Die 
use of unTnoditi<Ml insulin. Owing to its slow action these 
come on very slowly and are often missed, owing to the sym- 
ptoms being less (Udiiiite. Vague symptoms of fatigue, 
headache, drowsiness, lassitude, tremulousness, and nausea 
should bo looked up(m wi(-h suspicioii The t.ypical symp- 
toms of liypoglycjcmia following ordinary insulin may how- 
ever ap])ear suddenly with some patients. Tlie a])pearance 
of any of thesis symptoms calls for imuHMliate f.reatment/ and 
since the supply of insulin to the tissues is slow and con- 
tinuous the treatment must/ prolonged. 

inwmmsv. 

official) 

Guanulino or liuidfhurm is found in certain [>lantH and can nlno 
be ohtaiiuMl from c(*rtJiin proteinw. It res<‘inhieH nhysoHtigmine in 
action, ami atone time was considi^red r<‘SponHible lor the causation 
of idiopathic tetany of children and re|]iti*d to parathyroid metab- 
olism. It has h<>vv’ev(‘r the property of reilncing hlood-sujrar and 
producing hypoglyciemhi. StiI>se<(U(mfIy Frank and oth<*rH infro- 
duce<l Hyntlmlin and Syiithalin-B, both guanidine d(*rivativ<% with 
properties similar to those of insulin, i>ut without its toxic effects ami 
which unlike insulin are etfective when administered by the month. 
How synthalin acts is not known, hut it is possible that it acts either 
by ioweringtin^ celluhir threshold for glucose-insulin metaholism, or 
more prolnibly, by ilepressing glycogenolysis, thereby incnaising tlu'j 
secretion of emiogenous insulin. It is extolled l)y some hut so far 
the results have not been unifornu 

Home patients show intolerance to synthalin. The symptoms are 
vague dyspepsia, feeling of weight in the upper abdomen, tlatnlence 
and feeling of distension, constipation or often looseness with coli('ky 
pain, loss of weight and general malaise and languor, IMiese symp- 
toms are rare wdien a high c-arbohydrate and a low fat diet is given.* 

* Todd, Urinckmaa and Hansom, Th$ May ms:] 
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Synthalin—Decamethylene diguamdine bihydiochlonde. Dose gi oi 
0 01 gim. 

Synthalin-B — Dodecamethylene diguanidine dihydi ochloi ide Dose.-^-^h gi . 
or 0 005 grm 


XT ACTC SUP A NALI UORTICIS, B.P.C. 

Extract of Suprarenal Cortex. (Not ofQcial) 

Syn.— Coitin. 

An extract containing the specific pimciple of supiaienal cortex which, 
when injected, prolongs the life of cats or dogs from which the glands have 
been lemoved. 

Dose —1^4 to 2V2 drs. oi 5 to 10 mils 


Action and Uses 

In 1856 Brown-Sequard following the classical description of the 
clinical picture of chronic adrenal insufficiency (AddlSon^s disease) 
attempted to reproduce the Addisonian syndrome in annuals. Tlie 
rapidly fatal results (the animals only survived for a few hours) led 
that the adrenals were indispensable to life. 

While many aspects of cortical function are still obscure, e\pen- 
decade have thrown much light on this vital 
and hitherto little understood endocrine gland. The chief functions 
ot the cortex may be summerised as follows : {a) It maintains normal 
blood volume by control of excretion and resorption (in the kidney 
tubules) ot electrolytes and water; (b) it acts as a general tissue anil 
cell catalyst, specially with regard to the hepatic function ; and (c) 
It plays an important part in caibohydrate metabolism, specially in 
respect to glyconeogenesis. There is evidence to indicate that it is 
closely 1 elated to urea formation, to vitamin C storage, to cholesterol 
metabolism, and to resistance to infection and toxsemia. Some believe 
that it IS a factor in the normal healing of wounds and callus forma- 
tion it is possible that it causes leuoocytosis and stregbhens their 
phagocytic activity. 

followed, after a few days, by extreme depression, 
inci easing muscular weakness, passing into complete prostration 

therefore essential for the snstenance of 
why it should be so have not been 
oh«m that it was related to inetab- 

chloride and that its removal was followed by m- 
sodium in the urine a.nd correspondinff dinunu- 

Lminmhpd““T'hA^fl““‘i k’®' l’>‘=a,fhonate and chloride of sodium was 
uiminisfaed. The fluid became depleted and the body suffered from 

men^atfon^of destruction or disease is followed by p?g- 

mentation of the skin, low blood-pressure, muscular weakness vornit- 

n^?c Addison’s disease. The basal metal)- 

olic rate is diminished to the extent of 25 p.c. The cortex is also 

the sexual organs, and its over-activity inhibits 

the development of female sex glands. Women sufferm^ from 

treatment of Addisoffis disease wliieh 
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tioiis.* Hat it ai)p(^ius that unless nion" is known ot this ^land its 
use must perforce be empiiie in th(‘s<‘ conditions. 

Action of other Hormones 

^riie (‘vacvti manner in whicJi tJu* (liffeimit animal (‘x:tni(‘l,s or tluor 
active chemical substanciNS ]>roduc(‘ t-limr chara,c(,(M*isi ic <‘ffe<*ts is still 
a matter of speculation. Hut it. is j^eruu’ally Ix^IkuumI that- some act. 
by inllumicinjj: the c(dl metabolism, while ot-lnu’s t.hiouj^h the sym- 
patliet-ic or paiasympathidJc syst.iuns. 'Pheie can be no doubt that 
thyroid affects im^tabolism by acting on the diffmamt- (*ells ot tin* 
hoily, whil(‘ the a,c.t.ion of pit uit-ai y is spivitic and affixd-s only c-ertain 
types of Cv(dls Adrmialim^ on t.h(‘ ot.hm’ hand produces its effects 
through the uKuliiim of t,h<‘ autonomic mu’vous system. 

1’h(‘s(‘ ditf(‘r(‘nt- organs by virtue of tluur intmaial M‘cietion, either 
severally oi jointly, <*\<‘rt. a controllinfjc inlbumci^ on the j^mimail 
metabolism of tlu’i body. In some casiss t.hey auj^immt, whih* in 
others neut ra.lisi^ <Mi.ch other's action. 'Idunad or(‘ total or pa-it, ml re- 
moval of any of tlussi^ or^^ans is followed by a-comple'\ serl(^s of effect, s. 
Thus th(‘ imdabolism of <mrbohydrat(‘ is controlbul by thyroid, 
supranmal imululla, pituitaiy and pancriuis; ami whtb^ the supra- 
renal, pituitary and thyroid produc<‘ ^lyco^^enolysis ami ^ylycosuria, 
pancnuis anta^onisiss tins idfec.t. Similarly th<* devidopimmt ot 
secondary s<‘\ chaiactm’s is also intlmmccxl by s<‘V<*ral of tlume glands, 
of whi(di the gonads ar<‘ the most import.ant., although adrenal c.orte.K 
and ant(*rior pituitary are also int.imatidy associatiMl. 

'Fhe difterent- eiidocrlne orj^ans are usixl thi‘ra,p<‘utiically for the 
followinj^ objects : — 

1. SahstifitfioH Tlu^raptf, 'Phis it <lo(*s by su]>pl yinja: thiMnissinjj: 
hormone the loss ot which is Known, e,jf, th<‘ ns<‘ o( tliyroid in 
cretinism and insulin in dmlxdiss imdlitus. 

2. Hiii^pUnuviitdl Thfd'ftpij —'Phis is dom^ by sujiplyinjx a. pnssunuMl 
detieieiicy. <Iih‘ either to an inenuisiul ilmuaml or (buu'eased output.. It 
is possible that in some instances the improveimmt is ilm^ t-o stimula- 
tion of tin* analomms origans to inen^asml activity, hen it, is known 
as hoHiosiindildtiou. 

tk Ph}{si<iloffiral VV/cm/n/. In this advanta^<‘ is taU<*n of our 
knowl<‘<ij4:<‘ of pharmacolo^^y of eertain ^laiid evtiaet.s, ami th(‘v an» 
used to prodiH'e ihdlnite etfeets <dtln‘r through tin* sympat (letii* 
nervous systmu, or liireidly on the tissues coneerned, ami not throufjfh 
any alteriithm in the mmnni hormom* produet, c,//, adreimliin^ ami 
pituitary extract, 

THE THYROID GLAND 

'Piiere are two chiss<‘s of disiuise assoeiateil with abnormality of 
the thyroid jjcland : 

1. 'Phose in which tln^re is an ahsenm* of the internal setuid.ion. 

2. Thos<‘ in whleli tin* internal se(*ret ion is either abnormal or 
excessive. 

h 'Pin* treatim‘nt by nn*ans of thyroiil extract has lnH*n fully 
dealt with (sec na^e tiPtll. 

2. I'mler tiiis heail is exophthalmic goitre or Graves’ disease. 
Numerous metliods have b<‘en devi.sed witli t in* obj(‘et of neutralisinjj: 
excessive and abnormal seer<‘tion to which the unpleasant symptoms 
of the <iist*us(* are }H*Iievi‘d to be <lm*. 

I’he chi(‘f of these are tin* following;: ^ 

1. 1'he use of tin* milk of thyroideetomis(‘d ^oats. 

2. „ the serum of t hyroid<*etomise<l she(*p. 

3. „ thy roly tic serum. 


*K<*mp, liviitHh lUiurnnlx lU, lO'iT 
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L The Milk of Thyroidectomised Goat 

The theory of this remedy is that when the goat has been deprived 
of its thyroid its milk will contain an excess of the toxin which is 
normally destroyed by the thyroid, and hence will tend to neutralise 
excessive thyroid activity This method of treatment has obvious 
disadvantages and it has been given up in favour of the next method, 
which depends upon similar principles and is easier to carry out. 

2. The Serum of Thyroidectomised Sheep 

This is obtainable in two forms : — 

1 Moebius^s Serum or Antithyroidin. 

2 Thyroidectin. 

(1) Moehinsh Serum . — This is blood serum obtained from rams six 
weeks after extirpation of the thyroid, to which 0.5 p.c. phenol has 
been added as a preservative. It is said to keep indefinitely and is 
therefore more generally useful than the milk, besides which it 
probably contains a larger proportion of toxins. The patient be- 
comes quiet, sleeps better and puts on weight, whilst both the 
exophthalmos and the swelling subside. The amount of serum 
to be used varies in different cases and the amount given cannot 
be increased indefinitely; otherwise there is danger of producing 
symptoms of athyroidism, namely a mild type of myxoedema with 
headache, apathy and mental stupidity. 

^ Administration. — Until recently it was given by the mouth, either 
in solution or in tablets. But the intramuscular injection appears to 
be the best 

Dose. — Intramuscular^ ordinarily about twenty injections of 1 c.c. 
each is required, but in severe cases as many as thirty, once a day for 
the first fortnight and later one every two or three days only. 

By mouthy the serum 10 drops three times a day, increasing every 
day by 5 drops till 30 drops are given per dose, and then to reduce it 
the same way. After 50 c.c. in all have been given, the treatment 
should be stopped for a week, and can be resumed again for a short 
period with 10 to 20 drops three times a day. 

(2) Thyroidectin.—Hhis is a brown powder prepared by inspissat- 
ing the serum of thyroidectomised animals. Its use is similar to that 
to Moebms’s serum. Dose.— 5 grs. in capsule. 

3. Thyrolytic Serum 

Beebe has prepared an antithyroid serum, which not only contains 
a specific cytotoxin, but also has the power of neutralising the thyroid 
secretion. He accomplished this by isolating the nucleo-proteins 
and the thyroglobulin of two glands removed from patients with 
exophthalmic goitre and injecting these into rabbits. This serum, 
being rnade from human organs is capable of doing great liarm to 
man and must therefore be used very cautiously and in small doses 
slowly, not more than 1 c.c. for injection. 

THE THYMUS 


XU enlargement of the gland in exophthalmic goitre led to 

the belief that this enlargement was conservative, and preparations 
of thymus gland were used in the treatment of this disease with very 
doubtful results. On the other hand some hold that its persistence 
IS the cause of Graves’ disease. It has also been used in a variety 
of conditions including nutritional disorders in children, but there is 
little positive evidence of its value. Given m tablets, 2 to 4 grs. 

MUSCLE EXTRACT 

Withm recent years extract of mammalian tissue has been used in 
the treatment of cardiac and circulatory disturbances. A preparation 
called Lacarnol (extract of heart muscle) has been placeiF on the 
IS claimed that it has a specific action in dilating the 
vessels, specially coronary arteries. The indications for its adininis- 
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tration aro cardiac failure, arrhytlmua, angina i)t‘ctons, iiHcniuj 
claudication, and (occasionaJIy ) liypciUuision. is (‘\ id<Mic(‘ 

that luusculai cxauliioii liberates aid,ispasinodic and vaso-dilator 
substa,n<!(\s, whudi sonud-inuxs ])ro.vcut anginal attaclvs or int(‘runtt(‘nt 
claudication. Muscle extract is sp<‘(*,ia,lly useful in spasmodic nn^nna ; 
attacks diu'j to mirdiac. dila.ta,tion or corona, ry ilirombosis are seldom 
if ever udn^viul. Apart fiom tli(‘S(>. vaso-dibd.or and antispa, sukkIk* 
effects, in use 1<^ e\tra<‘,ts appiuir to have a <airdiotonic and n^^-ulatinjj; 
action, r(‘li<^vin{jr dcammpmisa, lion a, nd arrli ythinia. The ac.tion soirie- 
tiinc'S r<‘S(‘nil)l<‘S digitalis, in ta(‘,t tlie (‘ffiu't is very <lelinite whmi 
both ari‘ ^ivmi in c.oinbination. It is si ill in ils expiuMinental sta^e. 

it may Ix^ usiul both hjfpodennirMlltf md by month, d'he of 
Lacarnol* is 10 to 25 drops, onc(^ or Ulrica* <lai'ly, or 1 (‘..c. hypoder- 
mically. Another pn‘pa,iation is Sarcolan, dos<* 1 c.c. hypodermically. 

THE BONE MARROW 

'Phis is lh(* bone marrow obtained from nbs and ilat bones. Red 
bone marrow contains largely (about 00 p.c.) of fat and in new lioru 
annuals on<*-thir<l of I he fat, is h*cilhin; it also contains iron in organic 
combination. 

It IS supposi*d to stimulate the formation of r(‘d blood corpiiscbi. 
ddiis action is probably due to t,he pr<‘senc(w)f iron and lecithin. It 
is used as a r(*nn*<ly in pernicious anssmia, chlorosis, scurvy, purpura, 
hsemophilia, debility, leucocyth^mia, lymphadenoma. Owing to the 
pr<isenc(* of act ivc) (‘holesterol, fresh re<l boin^ marrow has a <iistiiudf 
antirachitic value. 

It can hi* administ(‘r(*d in the fr(*sii slate, but it is didicult to 
prepan*, and is better as a, rub* to us<‘ one of the various pn‘parations 
that are oil tin* market, viz, I. Bone Marrow Tabloids. -2 grs. each ; 
Virol; and Marrubin, a gly<u‘rin <‘X'tract of ov-bone nuurow, a.s a 
palatable substitute for cml-liver oik Dohv. 1 to 2 drs. 

THE SPLEEN 

Uornional (extnnd ol spleen) inj<*ct,<‘d subrutan<‘ 0 usly lnc,reas(*s 
intestinal peristalsis and acts as a purgative ({lagedk*}). Its <‘lVects 
are however uncertain, ami sometimes produces ilangeious symptoms 
an<l even fatal etfects. It was belH*ved tliat, (In* purgat,iv<^ effect was 
due to the preseinn^ of a special hormoin*, but suic<^ otln*r organ 
extracts produce similar ejects, it is possildy due to tlie jiresencts of 
histamine, choline or other products of tissue Katabohsm. Usual 
dose is 15 to 20 c.c. 'Pwo forms are issued, one for intramuscular 
injection, the other for intravenous injection, thistor oil one ounce 
should be given simultaneously. 

An extract of p^g^s spleen has been useii with success in the 
treatment of tuberculofiis. 1'he usual dose is 5 c.c, for adults intm* 
mumdarUf into tin* thigii, or mibcutanvonaliL twici^ a day. It has 
been crecUteil to stinmlute calcium metabolism and to possess 
haunostatic properties, and has beciu u.sed in menoi rhagia and 
anaunia. 

GROUP XXIII 

I)RU(RS AGTING ON THE BLOOD 

OhangCB iu the blood both in iiuality and (juantity may 
occur necessitating the use of remedial measures. The most 
important change occurs with regard to the red blood cells. 
They may be diminished in number, or tlieremay be deficiency 
of hicmogiobin, and since the oxygen-carrying power of the 
blood depends upon tlie amount of luemoglobin in the cor- 
puscle, dedclency of luemoglobin, i,e, antemia, demands early 
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treatment. Iron is its chief constituent and the body con- 
tains about 3 grm , and about two-third of the iron in the 
body exists in the form of haemoglobin, the rest is stored in 
the liver, spleen and other tissues by the reticulo-endothelial 
cells. 

Normally the red blood corpuscles have an average life 
of about three weeks, hence they require constant renewal 
to maintain the red blood cells at the normal level. Tliese 
are manufactured in the led bone marrow. Drugs which 
increase the number of red blood corpuscles are known as 
haematinics. 

Diminution of the red blood supply to the blood-forming 
organs acts as a stimulus and causes regeneration of the red 
blood cells. On the basis of this theory venesection has been 
done in chlorosis to stimulate the inactive bone marrow. 

Hsematinics have no effect in increasing the amount of 
iron in healthy blood. They act only when either the hfcmo- 
globin or the number of red corpuscles are deficient. The red 
blood corpuscles are manufactured in the red bone marrow. 
Arsenic causes hyper£emia of red bone morrow, and liver 
extract causes increased formation of red blood cells. 
Iron and its salts, and desiccated stomach are also valuable 
haematinics. 

In order that the student may understand the rational 
treatment of anemia it is necessary that he should have a 
clear conception of the underlying factors which produce 
the condition. 

Recent studies have brought to light the diff'erent factors 
which control the formation of the red blood cells in the 
bone morrow A special hsematinic (anti-aneemic) principle, is 
necessary for the development of the megaloblast to the 
erythroblast stage, and the relationship of iron in the trans- 
formation of the erythroblast into a mature erythrocyte has 
long been recognised Small quantity of copper is neces- 
sary for the synthesis of haemoglobin, while thyroxine and 
vitamins B and 0 are also of value in helping formation of 
red cells. 

Anaemia has been classified broadly into the following 
two groups 

A Macrocytic Hyperchromic Ancemia.—T exmcloxis amemia 
is the typical example of this variety, and is characterised 
by a reduction in the number of red cells, which become 
abnormal in shape and size (tend to become larger), but tlie 
haemoglobin is correspondingly less diminished so that there 
is a high colour index (hyperchromic). The blood maturing 
function of the red bone marrow is disturbed from the absence 
of the antianaemic principle which is stored in the liver. 
This principle is formed in the stomach by the interaction 
of an enzyme present in the gastric juice (intrinsic factor or 
hcematinic principle of Castle), with another substance pre- 



DRUGS AGTINCil ON THU BLOOD 


sent in meat, yeast and other foods and ]>ossihly vilaniin 1> 
complex (exfrhisic factor). Tins specilic antianienuc factor is 
stored in the liver and aft-er interaction wiOi bone marrow 
forms normal blood. This liver ])rinciple has been is()la/t(^(l 
in a relat.ively ])urc form by Dakin and West* under f;he 
name of ^^analuemin.’’ It follows therefore that any break- 
down in the abov(b chain will ca-use macroeyt.ic amemia as a 
result of the failure of megaloblastic maturaf/ion 

(a) The breakdown may be in the intrinsic facfior duo to 
failure of the st orna.eh tiO secret, e the sfiecial enzyme. Possibly 
res])onsibl(^ for Addisonian pernicious amemia. 

(/>) The br<^akdown may be in t/ho extrinsic factor. 
Malnutrition (ahsence of high grade iiroteins and fresh 
vegetables) sj)e(*/uilly in i.he f.ropics is an inii)orta,nt factor 
in tlie product.ion of megalocytic hyjxa’clnomic amemia. 
The amemia of pr<‘.gnancy is believed to be due 1-0 the absmice 
of this factor and is successfully treated witli proper diet 
and autolysed ye.ast. 

(r) Both factors may be pn^smit, but owing to the abnor- 
mal state of the intestinal canal it may fail to absorb and 
utilise t-lu*. luematinic ])rin<uple. This ])()saibly occurs in t.lu^ 
presence of intestinal parasites or wlum th(U’(‘. is impe^rmea- 
bility of tin*. inti'stinaJ mucosa,. hhulty absorption of the 
hjemat-inic princi])le is perhaps the cause of the failure to 
respond to livin' adiminstered hy llu‘- mouth, though t,Iie.H(i 
cases improve, when administerml by int ramusmilar injection. 

Acconiing to (Uisthc)' all the ahovi^ factors arci at. work in 
tropical sju’iue 

(r/) Lanlty storage^/ of t,he luemutiinb*, jirinciple, (P.A. 
Factor). Iti is possible that associated with this fault, there 
is also mineral (Udiciency, and these c.ases inqu’ove when 
iron is given with liver. In cases of megalocyt.ic hy}>er- 
chromic amemia associated with intestinal lesion this dual 
deticiency may be present. 

B. Mlcroqfttc Ilifpoeltronur This is ])rimarUy 

due to iron <leticiency either in the diet,, c.//. nutritional 
amemia of infants; or when absorption of iron is deftadive 
conH(U|uentr on achlorhydria (chlorosis falls this group), 

or when there is increased demand for iron, as in pregnancy, 
menorrhagia, etc. 

A milii form of amemia of this variety may occur in 
thyroid deficiency, which is cur<i<l by a course of thyroid. 
Iron ami eo])p<m, also vitamin G are necessary for the trans- 
formation of erythroblasts to erythrocytes. 

Amemia after liiemorrhagc is also of microcytic type 
•wliich resjionds to iron therapy, so also amemia due t o some 
toxins (t()xi<*. amemia), e(j, amemia of malaria, and other 
infectious diseases, 

*J(mr, BioL (Jliem, 
f Lancet, BK?2, Vok L 
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The ansemia of pregnancy may be of the microcytic type 
from deficiency of iron in the diet, or from defect in the 
absorption of iron from disturbances in the stomach and 
intestine, or from excessive drainage of iron. These improve 
under iron But the intrinsic factor may also be involved 
leading to the pernicious type of anaemia. 

AplasUc ancemia is a condition where the activity of the 
bone marrow is entirely suspended, and generally follows 
the use of certain drugs, vi^. lead, mercury, benzene, etc. 
Arsenic causes some hyperaemia of the red bone marrow 
and is often used, although its exact mode of action is not 
known. Eepeated transfusion of blood has been recom- 
mended in the hope that the bone marrow may regain its 
haemopoietic functions. 

White blood corpuscles. — These corpuscles are migra- 
tory in their habits, and in case of inflammation they wander 
through the capillary walls. Salicylic acid, quinine and 
other cinchona alkaloids arrest their movements in very 
dilute solutions, while in concentrated solutions they are 
destroyed. They are also destroyed by X-rays and benzol. 

Counter-irritants at first cause leucopenia followed by 
leucocytosis. Salts of calcium increase their activity and 
the phagocytic power in a definite manner. White blood 
corpuscles are increased by (a) pilocarpine, which causes 
contraction of smooth muscles of the spleen and lymphatic 
glands; (6) bitters and volatile oils, which irritate the 
mucous membrane of the intestine; (c) radium, which causes 
irritation of the blood-forming organs; and (d) injection of a 
foreign protein like milk. 

Coa^lation of blood,— One of the most important func- 
tions of the blood is its power to coagulate shortly after it 
leaves the blood vessels. The essential part of the clot is 
fibrin, an insoluble protein compound not normally present 
in the circulating blood, but formed from fibrinogen present 
in the plasma by the action of thrombin. In the circulating 
blood thrombin exists as inactive prothrombin which is 
changed to thrombin by the addition of tissue extracts, which 
contain lipoid thromboplastic substances (thromboplastin, 
thrombokinase, cephaline); possibly by a similar substance 
liberated from the disintegration of blood platelets after 
haemorrhage ; and by the presence of minute amounts of 
ionised calcium salts. 

Drugs increasing the coagulability of the Coagula- 

tion of blood can be increased therapeutically by the ad- 
ministration of calcium salts ; transfusion of whole blood not 
only to replace the lost blood but also to supply any ele- 
ments that may be lacking; normal serum, which contains 
some thrombin and thromboplastin; and qephaline, a lipoid 
obtained from ox brain ; by congo red and snake venom. 

Congo Ked.— A reddish brown powder, soluble in water* Used in- 
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trav^enously in the treatment of internal luannorrhageH, specjnlly 
hamioptysis, and as a diajirnostie a{;jf<mt m amyloid disease. It iner<‘ases 
the niimlier of moiiocyI<‘S, librin and blood plat<‘l(‘is and indue<3S 
thromboeytosis, and <3aus(ss a r<‘duetion of (dotting? time. 

Dose. 5 to 10 e.e. ol 1 j) e. solution, on, repeated after 
4 to 0 hours. 

Snake Venom, 'fhe venom wlueli increases coappdability of the 
blood and ther(‘for(3 stops lihunlinj^ is that of Rnsscdl Viper "Venom, 
whicJi may b<* applnul wlnmevm' tb(5 bhunliniyf point is acc(^ssll)le. 
Moccasin Venom ^iven subcnta,n<‘ously or intrad(‘rmallv decreases the 
permeability of capillai ies and stops riunot, (3 Inemorrha^e, but not in 
iiannophilia. Dosr. -0 4- mil of 1 in IU)()0 solution. 

])ru(fH ({ecrenshiu thr rodffulahiliijf of the hlood. — Ooagu- 
lating power of the bloo<l is dinunislied by inactivating the 
calchun by c‘il<rate.s or oxahites. Jjoecdi (jxtract or liirudin 
contains an anticoagulant substance whieli ])revents clotting. 
Similarly heparin obtained from liver increases the anti- 
thrombin of Die blood. 

Hirudin.— It is hngidy used in laboratory experiments, J 
will ke<‘p 1000 c.c, ol lilood in a tlnid condition for a i-onsideralile 
time. It has Ixurn usiul as an anti<u>a^ulant in blood tu’ans fusion. The 
dose hein^ l).02 to O.S in 50 mil of normal salin(‘. 

Heparin. A {mriliiul liver <3xt,ractiv<^ possessing anticoagulating 
property by increasing antathromhin in th(‘ blood. It is injected 
intravenously for the prevmition of thrombosis in hlood translusion. 
In concimt.ration of I mg. in 10(1 c.c. of hlood iti prev<mt.s (dotting for 
24 hours. Dosr. I mg. in 10 c.c. of sailing for (‘ach 100 c.c. of blood to 
be iransfus(ui. 

Th6 plasma.— Tlu^ chief function of tlie ])hrsma is to 
carry nutrient matiu’ials, liormones and drugs to the did’erent 
tisBucs, aTid the e.xcretory product.s to tlu^ kidneys. The 
])la8ma ])rote/ins help (mnviu’sion of fibrinogen into libiin 
when blood is shed. By exerting an osmotic pressure they 
tend to r<5iain fluid in Die capillaries and ludp to maintain 
the blood volume, regulate interchange between the blood 
and the tissue spaces and inliuence the filtration in the 
glomeruli in the ki<lney. The plasma contains and can 
develop immune fiodies, c.f/. agglutinins, jirecipitins, op- 
sonins, etc., and obviously is of great value both in health 
and disease. 

Reaction of the blood. — ddie normal reaction of the blood 
is almost neutral or weakly alkaline with a pli of 7.3 to 7.5, 
and life is incompatible when the p\\ of blood is below 7.0 or 
above 7.8. The maintenance of the />If at its normal level 
in the blood and tissues is regulated by the carbonates and 
alkaline phosphates which form the alkaline reserve, and by 
the carbonic acid, the [ihosphates au<l proteins which form 
the acid reserve. The body is protected from the harmful 
effects due to variations of reaction not only by the buffer 
action of Diese salts, but also by the lungs, kidneys, and 
probably the intestine. The lungs get rid of the excess of 
OOa and the volatile acids (oxybutyric acid series) and the 
kidneys by incroase<l excretion of fixed acids, and by in- 
creased ammonia formation 
41) 
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Acidosis. — By acidosis is meant a condition in which the 
reaction of the blood is less alkaline than normal, and the 
blood is taken as an index of the reaction of the tissues 
generally. This may happen when the alkaline reserve of 
the body is depleted. Acids are always being produced in 
the body as a result of katabolic activity, but provision 
is made for their neutralisation and excretion through the 
buffer action of the blood and tissues, and the excretory 
functions of the lungs and the kidneys. So long as this 
production of acid remains within normal limits and the 
organs concerned in its removal are functionating, there is 
no evidence of their disturbance. Of the acids, phosphoric, 
sulphuric and lactic and the other organic acids are neutra- 
lised as soon as they are formed, so that they are always 
present in the blood and tissue fluids as salts. CO 2 on the 
other hand is not completely neutralised and is found in the 
blood as a free acid m solution. In herbivorous animals 
owing to their food being rich in potassium and sodium, the 
acids are eliminated as salts of fixed alkalies, and the blood 
becomes depleted of its store of fixed alkalies when a large 
amount is lost. In carnivorous animals and in man there is 
no such loss as the acids are excreted in combination with 
ammonia, because their food contains little fixed alkalies 
and the acid products of metabolism are neutralised by am- 
monia liberated by the tissues thus protecting the fixed 
alkalies. In acid poisoning therefore ammonia salts excreted 
by the urine are increased. This protection is normally 
present but may fail when there is increased production of 
acids, ^as in diabetes due to defective oxidation of the pro- 
ducts of fat metabolism resulting in the accumulation in the 
body of substances known as ketone bodies, vi^. acetone, 
aceto-acetic acid and ^-hydroxybutyric acid (ketosis); in 
nephritis from diminished excretion of acid; after exercise, 
and in arsenic and phosphorus poisoning from excessive 
production of lactic acid ; by the use of large doses of 
ammonium and calcium chloride ; or by adding to the body 
one of its acid elements, vw. chlorine. Interference with 
the excretion of OO 2 by the lungs so that it may combine 
with v^ter to forrn carbonic acid (H 2 CO 3 ) which dissociates to 
yield H.-ion, also increases the hydrogen-ion concentration 
of the blood. Minor degree of acidosis is also present after 
fasting specially with a low carbohydrate diet, in chloroform 
narcosis, etc. The term ketonsemia or acetonscmia signifies 
the presence of ketone bodies in the blood above 3 0 m<^ 

per cent., and ketonuria or acetonuria their presence in the 
urine. ^ 

AjMosis.— By this is meant a condition in which the 

normal. Owing to the ease with 
which the body can accumulate acids, alkalosis is not so com- 
mon as acidosis, but a mechanism exists to prevent the 
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reaction of the blood and tissties from becoming too alkaline. 
It occurs clinically in persistent vomiting, and in high 
intestinal obwSiruction and pyloric obstruction, duo to loss 
of hydrochloric acul, so that there is uncompensated acid 
deficit and accumulation of bicarbonates ; by forced breathing, 
thereby eliminating an excess of (XL from the alveolar air thus 
lowering the Oih t(msion in the arterial blood; by calcium 
deficiency, as after ])arathyroidectomy or tetany ; and by the 
use of large doses of alkalies as may happen in the treatment 
of peptic ulcer, ])rovided the kidney function is impaired. 
Sym])toms of alkalosis ar<i : nausea, <liHtaste for food, head- 
ache, weakness. Hevere forms are followed by tetany, (edema 
and delirium. 

Toxicology of blood.— Certain drugs like arsenious acid, 
phosphorus, iodine, suli)hur, oil of turpentine and hydro- 
cyanic acid reduce luemoglobin in poisonous doses. Alcohol 
and (juiniue hiiul oxygen so firmly to luemoglobin that its 
oxygenating ]>ower is impaired. Plienazone, phenacetin and 
acetanilide, ])otasHium chlorate, nitrites and sulphanilamido 
convert a portion of luemoglobin into methiemoglobin in ])oi- 
sonous doses. Tn sulphonal poisoning luematoprophyrin is 
formed wfu(di is exer(ited in th<5 urine. 

Hjemolysis or destruction of red blood colls also occurs 
when tin*, osmotic ])res8ure of the surrounding 1hu<l becomes 
lower than the corpuscles, as bap])ens when tlie blood is 
greatly diluted with pure water. Conversely luemolysis may 
occur if the blood corptiB(fies have', a higher osmotic Lmsion 
than normal plasma/, as happens when eoncent/ratcMl salt 
solution or pure glycerin is injee.ted int.o the tissue. IX.sides 
the osmotic changt^s, saponins, ether, chloroform in sullicient 
concentration act as luemolyties. in praeticial t/herapeutics 
this is unimportant as saponiim do not enter the blood 
unchanged from the intestine, and the uarcoti(Jsdo not reach 
the blood in sullicdent con(ientration to produce any hmmo- 
lytic efiect. 

(duHH A : Drugs used in Macrocytic Hyperchrotnic Anaemia 
IL\TUACTIMf SlCClh 

(Ext. Hepat. Hie(%) 

Dry Extracdi of Liver 

Syn.— K\ tract of Liver. 

Source. It is a seleete<l fmetion of im ulcoholie ext ract of ox or 
sheep liver, uiul (‘-ontaius the specihc principle, which increases the 
number of nal corpuschss in the blood of persons suffering from per- 
nicious aiuemia. 

Characters. A light, brown, very hygroscojiic, ])ow<Ier ; odour, 
faintly meatliki*; taste, saltish anil meat like. Soluble in wafer, 
almost insoinhh* in alcoliol (bO p.c.). 

B.P. Bose. 'The ipiantity eijuivaieni to 225 grm. or about half a 
pound of fresh Hv(‘r. 
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Opficial Preparation 

1. Extractum Hepatis Liquidum — A selected fraction of an alco- 
h.olic extract of ox or sheep liver, dissolved in a inixture ot gl^ycerin, 
alcohol and distilled water. Contains the specific principle which 
increases the number of red blood corpuscles in pernicious anaemia 
1 oz. IS equivalent of 8 oz. of fresh liver B.P. Dose.— 1 oz. or 30 mils. 

Non-opficial Preparation 

1. Liquor Hepatis Purificatus, U.S P — Punfied solution of hvei ; contains 
soluble fraction of mammalian liver which increases the numbei of red blood 
corpuscles Used for injection. Dos-?— Stated on the label. 


Pharmacology and Therapeutics 

Liver furnishes a material which acts as a specific in the 
treatment of different types of hyperchromic macrocytic 
ansemia, e.g. pernicious anaemia. It supplies a substance 
which acting on the bone marrow brings about maturation of 
the red cells and which substance is missing or not available 
in this disease. In pernicious anaemia the hydrochloric acid 
becomes deficient and there is gastro-intestinal stasis, and it 
is possible that constant absorption of toxins prevents the 
formation of this substance. The anti-anaemic factor is 
produced in the stomach (see p. 326) from the interaction of 
a gastric ferment (intrinsic factor of Castle or haemopoietin 
of Wilkinson), and an extrinsic factor formed by the protein 
as the result of gastric digestion. The antianaemic principle 
is essential for the proper maturation of the megaloblasts in 
the bone marrow into normoblasts and reticulocytes. The 
nature of the extrinsic factor is still unknown although some 
workers suggested that it was closely allied, if not identical, 
with vitamin B 2 , but this has not received confirmation. 
Evidence is accumulating which suggests that the effective 
haemopoietic principle in liver is probably a combination of 
factors with somewhat different action, and it is possible to 
isolate three chemical substances from liver which exert 
varying effects on haemopoiesis in animals and man and 
which to obtain maximum effect in man should be given 
together.* 

The value of liver treatment is well established in (a) 
tropical megalocytic hyperchromic anaemia ; (6) Addisonian 
pernictoiis ancemia ; (c) tropical sprue ; {d) pernicious anaemia 
of pregnancy ; and (e) megalocytic hyperchromic anaemia 
associated with infestation of the intestine with some para- 
sites, lesions of the gastro-intestinal tract, and disease of the 
liver. ^ All these anaemias have certain morphological fea- 
tures in common, they are megalocytic and hyperchromic, 
and the hone marrow shows hyperplasia of the more primitive 
red cells. Minot and Murphy claim that patients having a 
count of red blood cells below 2,700,000 showed marked 

*Jour. Amer, Chem. Soc. 1986. 
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marked improvement after a diet of liver witliin one month. 
The blood pictxire of a patient showing? 1,500,000 red blood 
cells Ixd'ore treatment went up to 8,500,000 after one month, 
4,250,000 and 4, (>50, 000 after two months and four to six 
months respectively. Alon^? with this improvement the 
general condition improves, tbe appetite returns, and weak- 
ness and depression <lisapj)(5ar rapidly. 

Liver has also been used to counteract certain unpleasant 
toxic etlects which follow the administration of arsenic and 
bismuth, and it has been used in the dermatitis which follows 
the use of these drugs. 

Prolonged administration of liver has been advocated in 
hfcmophilia on the theory that it plays an important part in 
the ])ro<luction of those factors essential for coagulation of 
blood. 

Owing to the presence of a depressor principle, hepatic 
extract is said to lower blood-pressure by facilitating detoxi- 
cation, and has beeni recommended in the treatment of 
arterio-sclerosis. The blood-pressure may fall temporarily 
owing to the presence of choline and histamine in the extract 
but not to any specific liver secretion. It has however 
repeatedly failed in the writer’s hands when given in care- 
fully selected cases both by the mouth and subcutaneously. 

Liver is rich in vitamins, specially vitamin B complex. 

Mode of administration.'— h'or therapeutic purposes the 
liver of sheep, goat, oxen and calf are used, and may be given 
either in the <iry form or as liipiid extract, or cooked accord- 
ing to the taste and choice of the pat.ient, but prolonged 
cooking shouhl be avoided. Half a pound daily of cooked 
liver is suflicient to bring about a prompt response. One 
ounce of the liquid extract is equivalent to half a pound of 
the fresh liver. But there are obvious disadvantages of 
using daily large amounts of liver which the patient very 
soon begins to dislike or may be unable to tolerate owing to 
gastro-intestinal disturbance. To obviate these diftioulties 
liver extract may be used. Onlinarily administration by the 
mouth is suflicient, but in cases of severe relapse or when 
rapid action is necessary, the intramuscular or the intra- 
venous route may be adopted. Experience has shown that 
parenteral administration intramuscularly is more efficacious 
and economical than oral use. Although the greatest beneht 
is derived from intravenous method of administration, the 
general use by this route has potential dangers, and the 
routine method should be by the mouth, or by intramuscular 
injection. The dose for intravenous use is 0.1 grm. per kilo 
of body weight dissolved in physiological salt solution, so 
that 20 c.c. should contain 1 grm. of liver. It is necessary 
that the active principle should be sufficiently puritled to 
avoid any allergic phenomena or a fall of blood-pressure. 
Preparations for intramuscular or intravenous use are many 
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and these are given once, twice or oftener a week as may be 
necessary, e.g. Anahsemin, 1 to 2 c.c. ; Hepatex-T, or Cam- 
polon. 

Untoward effects. — Injection of liver extract is some- 
times followed by certain reactions. They are classified as 
follows: pain and local reaction; acute fall of blood-pres- 
sure; and allergic manifestations such as urticaria, collapse, 
dyspnoea, and generalised erythema. 

VENT ICIIEVS ESICCATIIS, B.P.C- 

Desiccated Stomach. (Not official) 

Syii.—Ventriculin: Gastei Sicca 

Source —Whole desiccated stomach of hog, sheep or oxen, defatted with 
petroleum benzene No taste, and veiy little odour 

Dose.— V* to 1 oz. or 8 to 30 grm. 

Action and Uses 

Castle and Townsend have shown that healthy stomach secretes a 
substance which when absorbed acts upon the bone marrow in such 
a way as to bring about maturation of the 'red blood cells. This is 
suijposed to be stored either in the liver, kidneys or other organs. 
This antianaemic factor is produced in its greatest concentration in the 
pyloric portion of the stomach and the duodenum and is formed by 
the action of an intrinsic factor which is probably an enzyme, x>resent 
in normal gastric juice upon an extrinsic factor present in meat, 
yeast, etc. It is assumed that patients suffering from permcjous 
anaemia do not secrete this antianaemic substance, and the failure 
of the red bone marrow cells to mature in this disease is associated 
with the inability of the patient to develop the blood-maturing 
substance. Subsequently Isaac and Sturgis have shown that desiccated 
and defatted chopped up gastric tissue contains in abundance this 
active substance. Desiccated stomach therefore has been used in 
the treatment of macrocytic hyperchromio anfomias, i.e. pernicious 
anasmia, haemolytic anaemias associated with pregnancy and sprue, 
and other macrocytic anaemias, and cases intolerant to liver. The 
usual dose is 15 grm. of the dried material corresponding to 300 
grms. of the fresh stomach. Safe clinical dose is 10 grm. for each 
million red cell deficit in the count When the blood returns to 
normal it should be continued in 10 gim doses four to five times 
a week. The best form of administration is in some fruit juice or 
milk but not in hot fluids. 

Class B: Drugs used in Microcytic Hypochromic Anaemia 
EE tJ 
Iron. (Ferr.) 

Syn. I V,~Loha, Beng., Hind. 

Source.— Iron in the form of fine bright wire having a diameter of 
about 0 1 millimetre. 


Official Preparations 

1. Syrupus Ferri lodidi.— Contains grs. of ferrous iodide, or 1 } 

gr. of iron in 120 ms. B.P, Dose.— 30 to 120 ms. or 2 to 8 mils. 

2. Syrupus Ferri Phosphatis Compositus. Sijn.—ParrisWs Food, 
Parrishes Syrup; Chemical Food—l\ gr. ferrous phosphate, or ^ gr. 
iron, IJ gr. tricalcium phosphate in 120 ms. B.P. Dose.— 30 to 120 
ms. or 2 to 8 mils. 

3. Syrupus Ferri Phosphatis cum Quinina et Strychnina. Syn , — 

Easton's Contains 1 gr. ferrous phosphate, or \ gr. iron,*| gr. 
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quinine sulphate, strychnine hydroclilor. in 00 ins. BP. Dose. — 

30 to 60 ms. or 2 to 4 mils. 

FFJtlirHI ltFJ>A€Tl)M 

Reduced Iron. (Fcrr. Redact.) 

Source. -Obtaiued by i.h<‘ action of liydroj^ini on bonne oxide. 
Ooutains noli bsss ihan SO pc. of ni(‘laHic iron, or about 8 j;?rs. of 
metallic iron in 10 ^j^rs. 

Characters. A fine, greyish-black powder, free from nnd.allic 
lustr<s an<i from ii dy pa.rti<d(‘S. hisolnhlo in watin*, and in alcohol 
{00 pc.), frindy solubb^ in dibifi^ hydrochloric acid 

B P Dose. 1 to 10 grs. or 0 06 to 0.6 grm. 

Iron salts j^roiip llunusidvnss iid.o thinni classes 1 ) Ferrous or 
Protosabs basrnl u[)on Feu'rous Oxidc^ F(^(). (2) Ferrii’ or Persalts 
(sesquisalts) upon F(nnnc 0\id<h a,nd (3) Scab^ Preparailons. 

Kun’ous salts .soon b(*come' fmnne from tin's absorption of atmospheric 
oxygen, <\sp<'cially in the pr<‘S(‘nc('i of oxidising aj^ents, as cldoiniie, 
nitric- aci<G etc. 


1. Fkhkous Sm.ts 

FFItHI VAUnONJkS SA<l€ll/iKA Tl S 

(Fcrr. (karb. Hacclh) 

Saccharatiul Iron Oarboimdc 

Source. Uissolvn^ loO ^^rm. lignid jj:1u<u)S(‘> in 3000 mils of wat.m* and 
add fmn’ous sulphate 1000 jjinu., add this to a solul nm of sodium cairho- 
nate lOTS p;rm. in 1500 mils of watm’, .\llow pnnnpitati* to form, 
wash with distilbni watm* Mix liipud jj^lncosi' 157 ‘^rm., <lry at 100 
l*owder the prmluct-. Fontains not b‘.ss t.han 50 p c. l(*rrons <nii bonat><‘, 
or 7J j^rs. oi' iron in 30 jjjrs. 

Characters. An obv<‘-brown, slijj^ht 1 v hy^.jros<n)pie powder ; ta.st(‘, 
feebly chalylMnd<‘. Partially soluble in water, soluble with effm’vi'S- 
cenci^* in diluti* hydrochloric aci<l. 

Incompatibles.— *\'t^)i^ef able astrin^^ents, acids ami amd salts. 

B.P. Dose. 10 to 30 grs. or 0.6 to 2 grm. 

XoN-OFFUnAL IhtMUAKATICN 

1. Mansa Fcrri Carbonati», U.S P. Stpu^Vallvt'H - I'Vrrous sulphate 

100; inenohydi at<'d sudiuiii catheuafe '10; hmicy as ; .sum’ttse 135; syrup and 
wat(‘r, e.icii // v, t(» loo. {'nittaius leU le.ss fhan .T) lo •*! p.<'.. tVrrous carbonate. 
Jh<ie. //..S',/* -•! pr.s. 01 u:2.t pi in 

ffkhi sfim fitkatfih 

(Fcrr. SulKddorul. <rit.) 

('itraitul Ferrourt ObloFuIe 

Source. Preparetl liy heatinj^ a mixture of e(iual volumes of hydro- 
chloric acid am! distilled water with an excess ot iron, until the 
reaction cease.s. A<id citric acid <me-t<‘uth of the w<‘ij^ht of ferrous 
chlori<le ])resent. Contains not le.ss than t)8 p.c. of ferrous iron 
{FeFlj), and not more than 5.8 ]).c. of ferric iron (Fiddg). Contains 
in 5 ^r. about 1 J of iron* 

Characters. A butV-coIoure<l powder; tast<N acid, metallic and 
astrin^^ent. .\lmosf completely soluble m I part of water; readily 
in dilute mimu'ul u<dds. 

B.P. Dose. -3 to 5 grs. or 0.2 to 0.3 grm. 
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FE I StJEPHA8 

(Ferr. Sulph.) 

Ferrous Sulphate. FeS04,7H20 

Syn. l.Y,—Hirakas^ Beng. Hira Kasus^ Hind. 

Source — Prepaied by the action of diluted sulphuric acid upon 
iron. Contains not less than 99 p.o. of ferrous sulphate. 

Characters.—Transparent ^reen crystals; or a pale blnish-^reeu 
powder ; metallic, astringent taste Sohibihty.^1 in IJ of water. 

B.P. Dose.— 1 to 5 grs. or 0 06 to 0.3 grm. 

Official Preparations 

1. Ferri Sulphas Exsiccatus —Ferrous sulphate deprived of part 
of its water of crystallisation by drying at a temperature of 40“C. 
Contains not less than 80 p.c. FeS 04 . 3 grs. contain about 1 gr. 
of iron. A greyish-white powder, slowly but completely soluble 
in boiled and cooled water. B P. Dose to 3 grs. or 0.03 to 
0.2 grm 

2. Pilula Ferri Carbonatis. Syn.—BlaudPs Pill ; Pilula Fmv.— 20 
p.c. ferrous carbonate, or 3 grs. of iron in 30 grs. B.P. Dose.— 5 to 30 
grs. or 0 3 to 2 grm. 

3. Pilula Aloes et Ferri.— Contains J gr. of exsiccated ferrous, 
sulph. or about ^ gr of iron, in 8 grs. B.P. Dose.— 4 to 8 grs. or 0.25 
to 0.5 grm. 

Non-official Preparations 

1 Magma Fern Hydroxidi, USP SyU’-^Ferti Hydroxidwn c Maynem 
U3P, Aisemc Antidote —'Bolntion of feme sulphate 40 c.c. , mag. oxide 10 
grms , watei 2 ' s to 1000 c c Dose, U S,P— A oz or 120 c c 

2. Mistura Fern Composita. Syn,—G-i%f(if}t*s Ferrous sulph. 0 

grm , pot caib 8 gim , myiih, gum acacia, glucose, each 15 grm , sp nutmeg 10 
mils, lose watei y $ 1000 mils Dose — Va to 1 oz. ox* 15 to 30 mils 

2. Ferric Salts 

El FOR FE I PE CHEORl X 

(Liq. Ferr. Perchlor.) 

Solution of Ferric Chloride 

Source.— Obtained by the oxidation of ferrous chloride, prepared 
by the interaction of diluted hydrochloric acid and iron. Contains 
15 p.c. w/v of FeClg, or about 2i grs. of ferric chloride, or i qt, of iron 
in 15 ms. 

B.P. Dose.— 5 to 15 ms. or 0.3 to 1 mil. 

Non-official Preparation 

1. Liquor Ferri et Ammomi Acet&tis. Syn —Pasham's Miicfure.—Tinct ferr. 
perchloi 4 , acid acetic dil 6 , liquor ammon acetatis 50 , aromatic elixir 
12 ; glycerin 12 , watei qs to 100 Dose — 1/2 oz or 15 mils 


3. Scale Preparations 

FE I ET A Nil CTTRA8 

(Ferr. et Ammon. Oit.) 

Iron and Amonium Citrate 


Source.— Prepared by saturating a warm aqueous solution of citric 
acid with freshly precipitated ferric hydroxide, adding a slight excess 
ammonia, evaporating, and drying on glass plates at 
40 C. Contains 20.5 to 22.5 p.c. iron, or about 8 grs. of iron in 40 grs. 
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Characters. "Thin, (Ini'k-roil, transparent scales; taste, ast nijtrcnit. 
deli(in<‘scent in moist air. Solnhhi in 0,5 part of water ; almost insolu- 
ble i,n ahioliol (00 p.c.). 

B.P. Dose, —20 to 40 grs, or 1.3 to 2.6 grm. 

< ll’FH'IAL IbUCeAUATION 

1. Injectio Ferri. -(Contains t'n iron, or J ^i:r. iron and a.mmonium 
citrat.(‘ in 30 ms. B.P. Dose. -15 to 30 ms. or 1 to 2 mils. 

1 lOliKI l/r CITIfeAS 

(Kerr, et (^)uirnn. (lit.) 

Iron and <^)uinino Kit, rate 

Source. PiepariMl by <lissolvin^ fr(‘shly piecipita(,(Mi ferric by- 
droKid(‘ and <piinine in a warm aipnmns solution of citric, acid, a<Idin^ 
a solution of ammonia, <*vap(>ra< in^jf and dryinjic on f^lass slidi^s at 40 
Thin, ^reenish-y<‘llow s<uil(*s of a bitter taste HoU\f)k in 0.5 parts of 
water. Contains 14.5 to 15.5 p.c. anhv<lrons ipiinine, an<n2 to 14 ]).c. 
iron, or 2 grs. of iron and 2f grs. of ipiinine in 15 grs. 

Incompatibles. -Alkalies and their carbonates, tannin, vegetable 
astringents, potassium citrate. 

B.P. Dose. 5 to 15 grs. or 0.3 to 1 grm. 

Additional Non-okfioial Phkfauations and 
Dkuivativks of Iuon 

3 Ferri lodidum —Steel ^rcy oi nuMish-brown crystalline, hygroscopic 
masses .Soluble In water. Dono.^i to 5 grs. or O.tM) to 0 3 gi in. 

2. Ferri et Potawii Tartra*. t^nu—b'errum Tartarattou In transpanuit, 

garnet coloured scale, SohOib* in water. Dune - h to 10 grs. or 0 3 to 0*0 grni. 

3. Ferri Lactae.— In greenlsh-white <*ry.stalK, soluble I in *10 of water. 

Koadily asslmilat(‘d. one ol tlio buist aHtrlngent forms of iron. to 5 

grs. or O’OO to 0'3 Krm. 

4. Liquor Ferri Hypophotphitia, BPC -Solufion ot ferric sulph. 14‘20, solu- 
tion of ammonia L!3; ciftb; aeldV‘0i), s(»<lium liypopho.sph O'liO; sod. citratf* (VOO ; 
water q.s., stronger chloroform wafer to lOO. /;«.ie,-lo to 30 ms. or0f> to 2 mils. 

One part of tills tofforSyiup makes Syrupue Ferri Hypophosphiti*, B.P.C.— 
Vi to 2 drs. or 2 to 8 mils. 

5. Syrupu* Hypophoiphitum Compoaitu*, B.P.C.— gr. of strychnine, 
»/h gr. of <pilnlnt‘, q* gr. cal. hypophosph. ami */< gr. emOi of manganese and pot. 
liypophoHph. in 1 dr. Doaa. - i to 2 <ir«. or 4 to H mils. 

0. Injectio Ferri et Araeni, B.P*C. of Iron and Arnmic,^ 

Strong solution of fei rlc chlori{h\ 1.7a mil.; cltrie acid, 2.0 grm.; arsenic trloxlde, 
0.13 grm ; dilute solution of ammonia, (/.s.; sterile water to ItKlmih (Umtalnw 
about Vfl<> gr. of arsenic trloxhle in 1*5 ms. Done. 8 to 15 ms, or 0,5 to I mil Intra- 
muscularly. 

7. Ferri* efc Strychainae Citrai. In thin, transparent, (leliquescent, 

greenish or golden-yellow scales with ait Intmisely bitter anti furruginnuB 
taste, t’ontalns about 15 p.c. (|Ulnlne, I p.c strychnine, ami J3 p.c. Ko. Soluble 
1 in 2 of water, 2 to 5 grs. or 0.12 to 0 3 grm. 

PHAItMACOMKjy 

Exiernally , — Iron salts havo no action on tlie unbroken 
skin, and aro not absorbed by it. Ferrous and organic salts 
are feebly astringent. A solution of ferric salts when ap- 
plied to a denuded surface, mucous membrane, sores or ulcers 
coagulates the albuminotjs secretion, as well as the albumin 
of the tissues. It also coagulates blood and plasma. The 
circulation of the part is greatly reduced by the compression 
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of the coagulated, albumin from outside and not by the con- 
traction of the muscular fibres of the walls of the blood- 
vessels. If there is any hsemorrhage, it is readily arrested 
by (1) the compression of the blood-vessels from without, 
and (2) the plugging of the bleeding vessels by the clotting 
of the blood within them. Therefore it is a powerful styptic. 
It acts as an astringent or irritant according to the concen- 
tration used; the irritant effect being due to the acid ion 
and not to the metal. Iron however has no specific poisonous 
action on living matter like mercury or antimony. The 
perchloride, the pernitrate and the persulphate of iron are 
all strong local astringents. 

Internally Mouth —Iron blackens the teeth and the 
tongue, from the deposition of iron tannate or sulphide. This 
is supposed to be due to tannic acid of the food precipitat- 
ing black tannate of iron, or to the sulphide of iron formed 
by the action of hydrogen sulphide present in carious tooth. 
It has a styptic taste, and the ferric salts have a similar 
action here as on the raw skin. 

Stomach. — All iron preparations, in whatever form they 
are taken by the mouth, are mostly converted into chlorides 
in the stomach, and not into an albuminate. Even an albu- 
minate is decomposed into a chloride. If given in large 
doses, or if continued for a long time, all iron salts set u]) 
irritation, pain, nausea and vomiting. Prolonged use of 
inorganic salts is often followed by indigestion and constipa- 
tion, due no doubt to the astringent action on the alimentary 
canaj. In the presence of gastric secretion and in the pre- 
sence of easily oxidisable substances, ferric ions are reduced 
to ferrous In fact all iron salts are transformed into simple 
ferrous compounds before they are absorbed by the duode- 
num and upper part of the intestine; an acid condition of the 
duodenum favours absorption while alkalinity retards it. 
The scale preparations however do not ionise in the stomach 
and therefore do not impair digestion. 

Intestine. — In the intestine the ferrous compounds com- 
ing in contact with alkaline secretions are converted into 
insoluble phosphates, carbonates or other complex salts 
which are not so easily absorbed, the unabsorbed portion 
being converted lower down into sulphides and tannates by 
the sulphuretted hydrogen and tannic acid, the latter being 
derived from the vegetable food, and are passed out with 
the fseces which are coloured black The astringent effect 
is continued in the intestine, and if the dose is large, or 
continued over prolonged period, iron salts cause constipa- 
tion. 

Absorption —In order to understand the absorption of 
iron it is necessary to distinguish between inorganic and 
organic compounds. In the inorganic salts the iron exists 
in the ionic form, while in the organic compounds the metal 
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-exists in the non-ionisahh^ state. In tlio various douhle 
salts containin^j: citric and tartaric acids, tlio iron thou^^h 
exists in the non-dissociai)lc form is easily dissociated. ^Fhe 
food iron is excdusively orj^anic iron ami exists in combina- 
tion witih nucl(‘,o-pr()t(‘.ins. Idjuits contain iron in the or- 
ganic form and taJc(i it up from tlio soil, where it is neces- 
sary for the format/ion of chlorophyll, althoa/^’h it is not 
actually contained in it as it exists in ttie Inemo^dobin. All 
ve^retahle foods ther(dor<*i contain iron. 

Iron is absorbed mainly from tlie duodenum and to a less 
extent from the^ J(\junuin Fi.s absorptiion is di Hi cult and it is 
generally ludd that t-he food iron is absorbed by tihe ^astro- 
intestiinal canal, for the jjfrowin<4‘ child derives all the iron 
necessary for its jL(row(,h and develofunent from its food. But 
there was a ^ood deal of eoutroversy re^^ardin<^ the absorp- 
tion of inor^einic iron. All r(u;ent expcu’iment.s however 
to ])rove tiiat inor^^anic iron can readily ho absorbed, and the 
0])iiuon is ^4’ainin^if ground that even the food iron reituires 
to he broken down int,o mor<i diirnsible ionised form before it 
can b<‘, absorh<‘.(I by t-lu*) a.liment.a.ry eanal. All iron eom- 
poumls are ]>rohahIy absorbed a,s ferrous ions by tbe intes- 
tinal <^pi(belium and transferred to the wliite corpuscle of 
the blood, which convety them to the liver, whcu'c. tlK^y are 
deposited and f^radually elaborated int.o more or less com- 
plex indissociahie, compounds, one of wliich is Fcrrafi'iK 
The liver must be; re^^ardcid not only as fb{>> stondionse. for 
iron, but as a. ]>la<’o wher<‘, iron is worki^l up into c()m])lex 
ferrnj;inous or;»!unc (aunpounds. Th(‘se, iron granules j^emun.l- 
ly ])aHS into tlie i)loo<i-Ht riaim and are utilised by the red 
bon(‘. marrow for the formation of hiemof^lohin. The rcdaculo- 
endotludial cells have, some share in iron metabolism and 
utilise the iron from de;»:<meraied red cells ami hu‘m()^4‘lohin 
for the formation of fresh re.d cells (see pa^<^ 4 -tl). As lias 
been pointed out iron salts comin^^ in contact with the 
alkalim^ secretion in tb<‘> lower part of the intestine are con- 
verted into insoluble phosphates, carlionates or other complex 
compounds which aj‘<% not^ easily ahsorheil. What actually 
helps tbe alisorptimi of iron is not clearly understooil, and it 
has been su^^^^’e.steil tliat th<^ vital activity of the intestinal 
epithelial cells may to some extent have a share in the 
absorption. It. is possibhi that t.here is some mechanism 
govonun^ thcj absorption acconlin^ to the re<iuircments of 
the bo<ly, for it has lieen pointial out by (boetta that when 
iron is delicient in food tiie body has t.he power of couservini^ 
it and utilising? every trace of iron in the food, on the other 
haml when there is excess of iron tbe intestine ceases to 
absorb mf>re than is mpiired for the body. 

In fact iron is stored up in the liver, spleen and bone- 
marrow even when injected intravenously and is snbse<iuent.ly 
■excreteil by the emeum and colon. (Siveu orally, iron may 
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be excreted directly with the stool, or may pass through the 
portal circulation, absorbed into the system and retained in 
the liver to be subsequently excreted in the large bowel and 
passed out with the fseces in an organic form. The process 
of absorption and excretion is slow, and therefore it has 
been possible to trace its presence in the liver and estimate 
the quantity. This is done by feeding some young animals 
of the same litter with rice and milk only, and another lot 
with iron in addition to milk and rice as controls. The 
animals not receiving iron thrive badly and become ema- 
ciated, while those receiving extra iron show more iron in 
the liver. Again if an animal is given a meal containing 
iron and after some time it is killed and parts of the alimen- 
tary canal are hardened, the duodenum and the upper part of 
jejunum and rectum will show under the microscope distinct 
evidence of iron (either Prussian blue or black granules 
according to stain used) in process of absorption and excre- 
tion. These granules can be traced to the mesenteric glands, 
the spleen, and to a less extent the liver and the cortex of 
the kidney. If, however, the animal is allowed to live 
longer, more granules will be found in the liver and less in 
the duodenum, spleen and lymphatic glands, showing that 
the iron has left the spleen and migrated to the liver again 
to be excreted 'uwthe large intestine and the ceecum. Lastly 
it has been found that if an animal is treated with iron in 
whom colotomy has been performed and the lower part of 
the intestine is daily washed out and the washings examined, 
a small amount of iron will be found in the lower bowel, 
where it can only arrive by a process of absorption and 
elimination. 

Older views regarding the absorption of iron are of historical 
interest Bachheim held that inorganic iron was not absorbed but 
improved anaemia by stimulating appetite and digestion and the extra 
food taken supplied the necessary iron to reconstitute the blood. 
Bunge held a similar view.^ He argued that in anaemia digestion was 
greatly disturbed and alkaline sulphides were formed which combined 
with the food iron to form Pe^S, which was an inorganic salt and 
therefore incapable of absorption. When iron was given in these con- 
ditions it combined with the alkaline sulphides leaving the organic 
ii*on to be absorbed. But mere stimulation of appetite and digestion 
by other tonics does not improve anaemia and that sulphides of iron 
which do not combine with alkaline sulphides cure anaemia. These 
views therefore are not accepted and the modern view of the absorp- 
tion of iron has been given above. 

Recently the idea has been put forward that the forma- 
tion of haemoglobm is helped by the presence of minute 
quantities of copper in addition to iron which acts as a 
catalytic agent. Moreover a copper free iron salt fails t.o 
improve induced anaemia of rats. It has been estimated that 
the blood of man contains on an aveiage 0.132 mg. of copper 
per litre, of which 50 p.c. exists in haemoglobin. In conjunc- 
tion with copper manganese enhances the catalytic action 
of copper. 
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Blood . — Iron ia an eaaential constituent of every cell in 
the body and the normal process of cell oxidation depends 
upon its presence. About, two-thirds of the iron in l.he body 
exists in the form of luemo^j^lobin. Its production therefore 
is intimately associated with iron metabolism. An adult 
man contains about d.O to d 5 p^rms. of iron, of wliich about 
2.4 to 2 7 ^jfrms. arii in the form of Inemo^^dobin. About 20 
mg is excreted daily on a normal diet, and this loss is re- 
placed b,v the iron of the food, and a minimum of 6 to 12 mg. 
is required to maintain this e([udibriurn. The iron content 
in dilferent foods varies however. In health, iron has very 
little effect upon either the (piantity or the quality of the 
blood-corpuHcles, but inenmses the reserve iron, so that its 
transformation into luernoglobin occurs only as recjuired by 
the body. But in amernia both the number of corj)uscles 
and their luemoglobin value are markedly increased. Since 
patients suffering from chlorosis do not improve with foods 
containing iron, in fact chlorosis appears in jiersons amply 
supplieil with food iron, hut improves under inorganic iron, 
it has been suggested that iron acts as a chemical stimulus 
to the blood-forming organs, and not Ixdng an entirely 
foreign constit^ient is less injurious to the body than otlier 
stimulants. This view however has been challenged, and it 
has been argued that in animals rendered arnemic recovery 
^is not accelerat.ed by food iron as would happen if tlui blootl- 
forming organs are actually stimulated by iron (Zahn). It 
has therefore been suggestml that improvememt is due to the 
abundance of the material suppliiMi to t.he blood-forming 
organs, I'he fact nunains that iron is a valuahh*/ hiematinic. 

Metabolism. — With the improvement of th<5 red blood- 
corpuscles there is necessarily an increased absorption of 
oxygen, ami an increased oxi<lation of tissues. Hence, the 
functional activity of all the organs of the body is stimu- 
lated, leading to the general improvement of the tone of the 
body. Iron is therefore a most valuable general tonic. As 
the whole system shares in the beneht., the menstrual flow, 
if it had been stopped, is re-established and many disordered 
functions are rectiiled. Although these results are mainly 
indirect, depending upon the improvement of the blood, it 
should be remember6<i that iron is a constituent of all cells 
and some effects must be direct, 

Excretion.— Iron salts are feebly excreted by the renal 
cells, and their estimation is dilllcult, while some fouml as 
much as 8 mg. daily, others estimated it less. It is excre.ted 
in largest ({uantity tlirough the bowels, mainly fhe large 
intestine* The ferric salts slightly (iiminish the secretion 
of urine, while the other preparations have no effeiit, exctqit 
the tartrate and the acetate, whicli slightly increase it. Tlu^y 
may sometimes irritate the bladder, and may cause nocturnal 
incontinence of urine in children. 
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Theeapeutics 

Externally . — Organic iron salts and ferrous salts, except 
the sulphate, are not locally used. Though iron salts are 
powerful astringents and styptics they are not much used 
nowadays as they cause a dirty coagulum and irritation of 
the tissues. The solution of perchloride mixed with equal 
quantity of glycerin is used as a paint for its astringent 
action in different conditions of the throat and tonsils, viz. 
enlarged tonsils, diphtheria and sore-throat. The same may 
he used as a gargle well diluted. A solution of ferrous 
sulphate (10 grs. to 1 oz. of water) is an extremely useful 
local application in erysipelas, but its stain on the linen is 
not removed by washing Sometimes the solution of per- 
chloride may be painted for the same purpose. Ferrous sul- 
phate or copperas has been used as a disintectant for cesspits, 
water closets, etc. It acts by precipitating the proteins 
which mechanically carry down the bacteria. 

Internally. Gastro-intestinal tract.— Because of the as- 
tringent effect on the intestine, iron salts, specially the 
ferric compounds, are used in diarrhoea. Chronic diarrhoea, 
rebellious to all manner of treatment, is sometimes wonder- 
fully checked by the solution of pernitrate (5-15 ms.). It is 
specially useful in those cases where the patient is anjemic. 
Here it acts not only as an astringent but by improving the 
condition of the blood gives tone to the intestine. Chronic ♦ 
constipation may often be successfully removed by ferrous 
sulphate and extract of nux vomica or extract of belladonna. 
Humid peroxide of iron is an antidote to arsenical poisoning. 

It can be prepared fresh by mixing a solution of perchloride 
of iron 3 ozs , with bicarbonate of soda 1 oz. in solution ; 
half an ounce of this is given every 5 or 10 minutes. Magma 
Ferri Hydroxidi, U.S.P. may be given in its stead in one 
ounce doses diluted. An enema of the solution of perchloride 
of iron (60 ms. in 1 pint of water) kills thread worm. 

Blood. Iron is a valuable remedy in anjemia. The forms 
of anaemia which respond to iron treatment are those charac- 
terised by small size and pallor of the red cells, pallor or 
hypochromia due to deficient corpuscular content of iron and 
haemoglobin. Iron salts are therefore extensively used in 
chlorosis, scrofula, chronic nephritis, convalescence from 
acute and chronic illness, etc. Ferrous salts are the most 
potent preparations and most of the idiopathic microcytic 
anaemias are cured by these salts. Some cases are however 
refractory and do not respond to iron. This refractoriness 
is often due to deficient absorption from the intestine. 

Anmmia and CWorom.— Ordinary forms of anaemia trace- 
able to some definite I cause such as scurvy, malaria, pro- 
tracted haemorrhage, lead poisoning and ankylostomiasis, 
etc., are materially benefited by a course of iron, as well as 
by the removal of the cause. 
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Iron is the most valuable remedy in chlorosis Altlio»i< 4 h 
the actual amount ot food iron is not delicient in tlnw 
disease, chlorotic patients are not able to assimilate enou^:»h 
iron from the food ; nioreovcu- o\vin<^^ to poor appetite and 
digestion, t»he (pxantity becomes still less and the body soon 
becomes depleted of iron causing amemia with deiiciency 
of hfcmoglobin. Tluire is therefore delicient supply of oxy- 
gen for the body rcciuirements as evidenced by breathless- 
ness, cardiac weakness and <edema iron by improving the 
condition of liiemoglobin brings on an imjirOvement in the 
patient’s condition Insoluble pre]>arat;i()n8 being less irri- 
tating to the stomach are tolerated better, and therefore 
Bland’s pill, reduced iron and saccharated iron are largely 
used. The scale jireparations may be used in the form of 
mixture with ecpially good result»s. Constipation often gives 
trouble in this disease and is increased by the use of iron ; 
aloe and belladonna with ])ill, and magnesium sul])hate witli 
mixture answer the purpose well. 

In amemia due to blood loss, recovery generally follows 
without any use of iron, as iho reserve store of iron is called 
upon to replac.e this loss. lUit recovery is hastened by the 
administration of iron to increase tihe reserve store of iron. 

If the amemia is <lue to malaria, ferr. et (piinin. citras, or 
Easton’s synif) may be given witli advantage. The same 
♦ preparations may also h<^ employed as a tonic, during con- 
valescence after an acute febrile atta(',k or any other pro- 
tracticd illnt^ss,* 

Splenic anoemia.— Daviilsoni* has pointful out. that al- 
tliougli it is saiil that iron is of litlh^. value, in i bis form of 
amemia, it. has given <‘x<udlent ri^sults in this condition. Ho 
is of opinion that the thrive common causes of hypochromic 
amemia are freijuently present in this condition, liz, {a} 
defective intake of iron through poor iliet ; (h) delicient 
absorptiion of iron from the presence of achlorhydria; an<l 
(c) increased dmnand of iron from l)Ioo<l loss. 

Pernicious ansemia.— tliis form of amemia arises 
from the <lellc,ie,m*y of tin*) specillc anti-amemic factor con- 
tained in t!H‘, liver, iron is of little value in this condition. 
Beehti and Lewisi consider iron as an imporl.ant adjuvant 
to liver therapy, specially in cases whcire there is delieiency 
of the antiamcmic, fa(dor <leriv<*.<l froin the ])rotein with dell- 
ciency of iron assimilation. Ihu'ideious anuiinia wdien 1.reate<l 
with whole liver <1o<‘,h not as a. rtile require iron as this organ 
is particularly rich in that metal. Kiace the introduction of 
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the parenteral method of treatment of this disease the posi- 
tion has changed, as the anti-anssmic fraction does not 
contain any iron which is given as injection and in con- 
sequence the body’s reserve store of iron is rapidly utilised 
in order to supply the large requirement of the haemoglobin 
synthesis which occurs during recovery. It is therefore 
necessary that iron should be given during the relapse stage 
of pernicious anaemia. And it has been found that there is a 
marked acceleration in the speed of recovery, both in the 
haemoglobin level and in the patient’s physical condition by 
giving 60 to 90 gr of iron and ammonium citrate daily. 

Many conditions depending on anaemia, and which are 
sometimes more troublesome, are benefited by a course of 
iron. Thus amenorrhoea when due to anaemia often yields 
to iron specially when given in combination with aloes, as 
Blaud’s pill and pil. aloes et ferri Similarly gastric catarrh 
and oedema so common in profound anaemia, also disappear 
with the exhibition of iron These efiects are due to improve- 
ment of haemoglobin which follows the use of iron and not to 
any special action either on the stomach or the circulation. 
Iron being an integral part of all cells of the body, it is 
possible that it helps to perform their function better when 
there is an abundant supply of this element, therefore iron 
is a valuable tonic. 

BrighVs disease , — Acetate of iron is a valuable remedy in 
this disease. It not only improves the blood, but lessens or 
removes the albumin. Basham’s mixture is a very useful 
preparation in chronic parenchymatous nephritis. 

Scrofula and other tubercular affections are benefited by a 
eourse of iodide of iron. 

Iron is useful in certain septic conditions due to strepto- 
coccal infection. The solution of perchloride is used in 
erysipelas, puerperal sepsis, acute tonsillitis and in other 
bad forms of sore-throat such as hospital sore-throat, with 
very good results. In these cases it is usually combined 
with quinine. It is also used in diphtheria. 

Nervous system —Iron cannot directly influence the 
nervous system, but indirectly it does by improving the 
nutrition and the general functions of the bodily organs. 
Easton’s syrup, syrupus hypophosph. co., syrupus ferri hypo- 
phosph. may be selected with advantage. 

Caution.— The following points should always be remem- 
hered during the administration of iron : — 

1. Iron sometimes irritates the stomach even of healthy 
persons. 

2. Begin with one of the milder preparations and give it 
after meals. 

a. Use it very cautiously in plethoric subjects, or in 
tihose who are predisposed to apoplexy. 
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4. Ohaiigo your ])rcparati()n from time to time (iurin;^ a 
long* course of iron trealiinent, or stiop it at intervals. 

5. If iron causes cous<ii])atiion, combine it with pur- 
gatives. 

(>. Jf iron causes headache or indigestion, stop it at once. 

Prescribing hints.— ''riu*. choice of a pre]>aration some- 
times becomes dillicult to a young practitioner. We liave 
metallic iron, ferrous saJts. bu'ric salts and the scale prepara- 
tions. Tln^ st.ud<m(. sliouhl distinguish an astringent- from a 
non-astringent preparation and shouhl bear in mind that 
there are a few, sneh as t-he iodide, arsenate, tlie ])hosphate 
and the citrate with <punine, whose valium depends mainly or 
to some ext(mt, tipon the other ingredieiits they contain. The 
organic salts arc non-astringent-, but they have not })roved 
BO eftective as the inorganic ones, as tlui larger molecules of 
these have to be broken down by the digestive .juices before 
they can be absorbed. Of the inorganic salts the ferric 
salts are more astringent than the ferrous salts. Although 
both the organic and inorganic compounds are absorbed and 
produce their therapeutic effects, the ionised iron is more 
active therapeutically. All iron preparations shotild be 
given after meals, exce.pt redticed iron, which should be given 
before meals to enable the gastric juice to act upon it. Re- 
duced iron does not impair digestion, btit to be effective 
should be given in massive doses. The scale ]>reparations 
are very effective i)reparat.ioas since t-bey do not oxidise in 
solution nor irritat-e tiui stomach. They can bo given in 
large doses, 15 io 20 grs. p<u' <loHe, throe times a day. 
The insoluble ferrous <mtnpoun<ls like the Blau<rs i)ill or 
ferri carbonas sacebaratus arc largcdy us(m 1, the latter pre- 
paration being very useful for <duldren. Hlau^rs pill how- 
ever becomes converted into ferric salt and too Imrd when 
kept long and passes through the intestine unchanged. The 
perchloride is considisred by some as the best preparation for 
treatment of antemia. Hut clinical experience has shown 
that ferrous salts act better, possibly because they are less 
astringent and irritant, and are less liable to impair diges- 
tion or cause constipation. In fact the opinion is gaining 
ground that even ferric salts rotpiire to be reduced to ferrous 
compound before they can bo absorbed. 

Since large doses of iron are re((uirBd for the cure of 
aufemia, it is evident that the absorption of iron, when given 
by the mouth, must be very poor. Iron Is therefore used 
parenterally either as injectio ferri or in combination with 
arsenic, as injectio ferri et arseni. Tleatli, Htrauss ami 
Castle* found that 32 mg. of metallic iron when injeete<i 
was approximately equal, from the point of view of i)lood- 
building, to 1000 mg. of iron by mouth (00 gr. of iron and 
ammonium citrate). But inasmuch as the optimal parenteral 

* Journal of minical Investigation, 1933, It 
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dose is very near the toxic dose, the above authors recom- 
mend that in the routine treatment iron should be given by 
the mouth. Except in the treatment of nutritional anemia 
of milk-fed infants, copper is not regarded as an adjunct in 
the treatment of all forms of hypochromic ansemia. Being 
toxic when given intravenously, iron should never be used by 
this route. 

The perchloride is largely employed in various ways, as a 
gargle, pigment, spray, dressing {e.g. cotton or lint soaked 
in solution 15 p.c.), rectal or urethral injection, or mixture. 
If given in a mixture, glycerin or lemon juice covers the 
ferruginous taste. The infusion of quassia, calumba or 
chiretta may be used as a vehicle as they do not contain 
tannin. The constipating property of iron salts is best 
removed by magnesium sulphate, if given in a mixture ; or 
by aloes or rhubarb if in pill. The inky colour which results 
if they are combined with cinchona or digitalis, is cleared by 
the addition of a few drops of diluted phosphoric acid. The 
action of iron is not affected by this chemical change. By 
addition of alkali the acid reaction of the iron salts and 
their astringency are lessened, and therefore Blaud’s pill and 
G-rifath’s mixture are so well-borne. Syrupus Ferri Phos- 
phatis and Syrupus Ferri lodidi should be given alone diluted. 
When prescribed with acids, syr. ferr. iod. liberates iodine 
and with alkalies will throw down insoluble iron compounds. 
Ferrous sulphate and citrated ferrous chloride are best given 
in solution but they are more astringent. To prevent blacken- 
ing of the teeth, iron mixture should be swallowed through a 
glass tube or a quill. Inj. ferri, arsenite of iron, or ferri caco- 
dylas are largely used hypodermically. Parrish’s chemical 
food is an excellent preparation for children and delicate 
women. Citrate of iron and quinine should not be mixed with 
alkalies or alkaline carbonates as the quinine is precipitated. 


GBOUP XXIV 

DBUGS ACTING ON THE SKIN 

The skin is one of the most important organs of the body 
porforining* divorso functions. It protects the underlying 
structures, regulates body temperature by variations in the 
blood supply and sweat formation, and plays an important 
part in the general metabolism by absorbing the ultra-violet 
rays and utilising them, in the formation of vitamin D so 
mportant for growth and nutrition Being a highly differen- 
tiated tissue and being freely supplied with sensory nerves, 
+« aod circulation, and any injury 

.by local and general effects depending 
upon the nature and intensity of the damages (see counter- 
xrritants, page 644). Thus symptoms of poisLing and shock 
following extensive injury to the ski^^, as happens after 
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bxirns, are attributed to the absorption of the break-down 
products of histamine-like substances. Skin rash is a common 
accomi)animent of many imisons and infoct/ions, and it is 
possible tbai it i)lays an im])ortant part in the defensive 
reactions thaii ])rotect tlie body from microbic invasion. 

Sweat. — Secretion of sweat is an imjyortant function of 
the skin and is performed by the sweat) glands. Altlnough 
an excretion, inasmuch as it ludps elimination of water, 
salts and nitrogenoiis eml products, it regulates the body 
temperature by the evaporai.ion of the water. The total 
amount of water lost in 24- hours is ahoxit 500 to 700 c.c. and 
may be greater urnhu’ special circumstanc<^s. The reaction 
of human sweat is acid, due to the ])reHencc of fatty acids 
derived from th<^ s(d>aceous glands. The secretion of sweat 
differs from tlui urine in that it. is inllueticed by nerves and 
is indepemlent of hloo<i-pressure or general circulation ; in 
fact there is ahumiant sweat when the skin circulation is 
almost nil, as for instance, the cold sweat and death sweat; 
although increase of blood volume, as happens after drinking 
large <iuantitieH of water, is followed by diaphoresis. 

The sweat glands are supplied by the sympatlietic and 
are also under the control of the central nervotis Byst.em, 
Pharmacologically the peripheral mechanism of the sweat 
glands acts as if th<\v are innervated i)y t.he parasympathetic, 
i,e, the nerves are <diolinergic. Adrenaline, which stimulates 
sympathetic, produces no effect on swtvat Bx'cnd.ion. Mayer 
and Gottlieb hohl that, the sweat glamls receive in general 
augmentor nerves from both tlu^ aut.onomic systtuns, and that 
in man an<l certain animals only the parasympathetic endings 
are accessible to the action of drugs. 

Drugs that increase the secretion of sweat are called 
diaphoretics or sudorifics. They act as follows > 

1. Ihj direcibj stimnlafimj fhe centre , — Drugs which stimU'* 
late the spinal centres also stimulate the spinal sweat centres* 
The following drugs stimulate the centre and cause dia- 
phoresis; they are ammonium acetate, ammonium citrate, atid 
camphor. The centre is also stimulated by venous blood. 

2. By Htimtilafinff the nerve^enflhitjft, —Pilocarpine is most 
powerful in this respect. J^hysostigmine, acetyl-choline and 
muscarine act similarly. 

3. By flilafiny the enfaneom As by local heat, hot 

baths, turkish baths, hot drinks, or by drugs which specific- 
ally dilate vessels of the skin, as alcohol, opium (Dover’s 
powder), chloral hydrate, salicylates, acetanilide, etc. 

4. Iteflex fit i mutation of fhe centre , — Htimulatioxi of the 
throat and slomach, as by tickling the throat or by the use 
of emetics, studi as antimony and ipecacuanha, will produce 
perspiration through reflex stimulation. Other examples of 
this are sweating in nausea and during psychical stimulation 
of the cerebrum, as from fear or anxiety. 
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Therapeutics.— Diaphoretics are indicated: — 

(a) To reduce pyrexia. 

(h) To cut short a threatening catarrh or inflammation 
caused by specific poisons or metabolic products. 

(c) To lessen the accumulation of fluid in the system, as 
in dropsy, and to relieve excretory organs, e.g. kidneys in 
albuminuria. 

(d) To eliminate excrementitious products through the 
skin when the action of the kidneys is suspended, as in 
ursemia. Pilocarpine is most useful for this purpose. 

(e) To promote cutaneous circulation in many chronic 
skin diseases, e g. warm water or Turkish baths in psoriasis. 

Drugs which diminish the sweat are known as an- 
hidrotics. They may act as follows 

1. By depressing the ends of the secretory nerves (para- 
sympaihetic). The effect of atropine is most powerful. 

2. By lessening the activity of the sensory nerves, as by 
cold application, cool atmosphere, etc. 

Some drugs like acids, quinine, nux vomica are also used 
but their mode of action is not known. 

Drugs that affect the hair.— The hairs are epidermal 
growths contained in pits or hair-follicles. Except certain 
parts, the whole body surface is covered with hairs. But 
the growth of hair on the scalp, face, axillse and in the 
regions of the external genitals are controlled in a varying 
degree by the sex hormones. The pituitary and thyroid 
glands also influence the growth of hair The influence of 
nerves on the growth of hair has not been satisfactorily 
established. 

When baldness is due to defective nutrition as happens 
after prolonged illness, general tonics and stimulating appli- 
cations like cantharidin, rosemary, capsicum, quinine and 
pilocarpine in the form of lotions are useful. When due to 
metabolic disturbance, the use of drugs to supply the defi- 
cient internal secretion like thyroid or pituitary is indicated. 

Depilatories are drugs used to remove hairs. These may 
be (a) local, and the effects depend upon the presence of 
a sulphide and an alkali. The freshly prepared paste is 
applied in a thick layer over the part and allowed to remain 
for 5 to 10 minutes and then scraped off with a blunt knife, 
and cold cream applied to the inflamed skin. Barium sul- 
phide (see page 108) is largely used for the purpose. It 
dissolves the hair shafts and causes them to break off leaving 
the skin quite clean and bald ; (&) internal, e.g. thallium (see 
page 135). 

Class A: Irritants and Counter-irritants 

These are drugs or measures which relieve inflammation 
or congestion of some internal organs by producing local 
irritation. The use of irritants for various purposes is one 
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of remote antiqtiity, but <,lio method of doiiifr this Iiaa not 
always boon the same, yet burning: wit.h hot iron, cautery, 
applicaiiioji of blisters and I, he use of irritant i)lants to 
produce local irritation or inflammation are still to be found. 
The principle liowovor remains, and instead of the violent 
methods milder remedies are now used. 

All these drujrs act by strimulatinff nerve-endings which 
produce (1) local vaso-(iilat.ation and inflammation due to 
axon reflexes; (ti) vaso-dilatation of dist^ant organs due to 
axon reflexes aeding through the posterior root; and (3) 
medullary reflexes afl’ecting respiration and circiilation 
(Clark). 

The effects of counter-irritation are local, general and 
remote. The local effects may be mild being limited to pro- 
duction of congestion and redness of the skin, i.e. rubefaction, 
and the drugs producing these effects are known as rube- 
facients. In tliis stage there is arterial and capillary 
congestion, at first active, later passive, and is usually accom- 
panied by sensory stimulation with itching, burning and pain. 
These effects are axon reflexes, i.e. the vaso-dilatation with 
all its accompaniments occurs without the impulses passing 
through a lU'rvo cell. The condition of the skin returns to 
normal without leaving any local lesion. If the irritation is 
too strong, or if the irritant is allowed to remain for a longer 
period, little vesicles appear, which eventnaliy coalesce and 
form one large blister, and the dnig producing this clfcct is 
known as vesicant. In both tlmse eomlitions exudation 
occurs, but when the exuda(.(5 is grtuifer than can be removed 
by the lymphatics, it collects forming a blisfrcr. If the appli- 
cation is. mild or not continued long the efl’ects following 
application of rubefacients or vesicants resemble those of 
local Inflammation. If the irritation is very severe and 
the irritant does not penetrate the epidermis but only the 
cutaneous glands, pustules form, which are at first discrete 
but later become confluent, and drugs which produce these 
effects are known as pustulants. e.y. tartar emetic and croton 
oil. Caustics or escharotics destroy the vitality of the part 
on which they are applied. They cause sloughing and in- 
flammation of the surrounding area, c.g. zinc chloride, potas- 
sium or sodium hydroxide. 

Apart from local effects the drugs of this group produce 
certain general changes, due to reflex stimulation of the vital 
medullary centres, viz. the cardiac, vaso-motor and respira- 
tory. The results are not uniform and depend upon the in- 
tensity of the irritation produced, A mild irritation acce- 
lerates the heart and raises the blood-pressure ; while a more 
powerful irritation slows the heart through vagus stimula- 
tion with fall of pressure throtigh enormous dilatation of the 
splanchnic vessels. Similarly respiration is stimulated by 
mild irritation, e.g, sinapism, or application of cold douche 
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on the face in narcotic poisoning, faintness, or hysteria. 
Owing to the changes in the distribution of the blood 
through vaso-motor disturbance, the temperature varies. 
There is leucocytosis specially after the use of vesicants, 
while the absorption of oxygen and elimination of carbon 
dioxide are augmented. 

The exact manner in which the counter-irritants act and 
exert their beneficial effects on distant organs is still a matter 
of dispute. Much light has however been thrown by the work 
of Head and Mackenzie, who have shown a relationship be- 
tween the viscera and certain skin areas and body wall 
through the nervous system. They pointed out that the ten- 
derness of the superficial tissues may be a manifestation of 
inflammation or injury of one of the internal organs. Thus 
tenderness of the skin and muscle of the epigastrium implies 
ulcer of the stomach. In many instances the pain is referred 
to situations remote from the organs giving rise to it. Thus 
the pain of biliary colic may be felt in the epigastrium, that 
.of renal colic in the testicle, that of heart affections in the 
left arm. These tender areas or Head’s areas do not cor- 
respond to posterior nerve roots but to their segmental rela- 
tions. According to Head the spinal cord and brain are regu- 
lar segments, and that a lesion implicating a nerve from a 
particular segment affects all the nerves whose centres are 
in that particular segment. It is possible that the good 
effects which follow application of counter-irritants may be 
the result of conferred hypersensitiveness to stimuli, to reflex 
changes in the circulation, or perhaps to psychical effects on 
the mind. 

Therapeutics.— Counter-irritants are indicated as fol- 
lows:-— 

(1) To subdue inflammation or to afford relief to the 
circulation of a part or organ in direct vascular connection 
with the skin selected for the application of rubefacients or 
vesicants ; e.g, the application of a bilster in acute pneumo- 
nia, pleurisy, hepatitis, etc. 

(2) To help absorption of subjacent or subcutaneous 
morbid growths or effusion, eg. the application of flying 
blisters in pleuritic effusion and synovitis, and of iodine in 
enlarged glands. 

(3) To relieve pain from neuralgia, e.g. sciatica and facial 
neuralgia. 

(4) To allay central nervous irritability, as in hysteria. 

(5) To reflexly stimulate the central nervous system : as 
in syncope, narcotic poisoning. 

(6) To relieve muscular irritability, e.g. sinapisms in 
cramps of cholera, and lumbago. 

p) To remove any morbid process from the seat of disease 
to the irritated surface ; as the application of a mustard 
plaster to the great toe or foot when gout attacks important 
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or^ranR When comitcr-irriimitfi act in thm manner, tliey are 
called or derimtirrs, 

<74NTir4UII>IIVlIM 

(dantliaridin.) 

(’antharidin. ( ioni 204 

Source. —oblairuMl ftoin various sp(*<*l(‘.s of (SpauLsh fly), or of 

Jili/Iftltns 

Characters.— Whito orystaLs; niodornn.s. V('ry sparingly 

soluhl(% in wat(‘r, .sniubln in .ilmni 1100 pait.s of alcohol ('.»() p.c.) More 
soluble in cfihuobutn, aciUone anil IKinl oils. 

< IFPK’I Ah PllKPARATlONH 

1. Emplastrum Cantharidini. /SV/w. ^Unstryniu 0.2 p.c. cautlmrldin 

2 Liquor Kpispasticu*. Htfn.’-'IitiHh'rniff 0.4 p.c, canthariUln. 

PHAKMA<’()L<>(fV 

Locally applied to the skin, cantharidin does 
not show any of action until after 2 or 3 hours, when 
tingling ami hnYum^x are felt, on the part, soon followed by 
redness; referahh^ to the irritation of the local nerves and 
the dilatat ion of the local blood-vessels. VcvSicleR appear 
next whieli run tojrether and form one large bleb. Ifence it 
is an irritant, rubefacient ami vesicant, but its action is 
slower than many othe.rs of the same class. Oantharidin is 
freely ahsorlnul hy the skin. 

hitmuilbj, Gastro-intestinal canal.— Unless given in 
very minute well diluted, cantharidin in the form of 

tincture (<!oHe, 2 to o ms.) cause's seveni irritation of the 
mouth, fauces, stomae.h and howe.ls, ])roducing burning ])ain 
in the inouUi, throat- and abdomen, vomiting and purging. 
The vomit and t he motion may contain hloml. Therefore it 
is a most, powerful gastro-intestinal irritant. 

Urinary organs. “-(lantharidin, absorbed from the skin 
or stomach ami bowels, is slowly excreted by the kidneys, 
which it Htimulatt‘s ami acts as a <liuretic. In large doses it 
causes pain in the loins, ami burning and scalding in the 
b]a<lder ami urethra huuling to strangtiry, albuminuria and 
hmrnaturia. Tlmse symptoms are <hie to active inflammation 
of the glomeruU, which spreads to the cells of the tubules 
until all the. tubuh^s are involved, ami to irritation of the 
fundus ami sphinete.r of the, bladfler. 

Genital organs.*-* In imisonous doses it inflames the 
genital organs and cau.ses violent priapism and numerous 
seminal emissions. It pnxlnces congestion of the uterus and 
may firing on menstruation or abortion. 

Acute toxic action. H<*Hi<ies the irritant eff ects on the alimentfiry 
and ijCenito-urinni y tracts nlrendy described, it affects the heart, res- 
piration and nervous system producing quickened pulse and respira- 
tion, headache, mental confusion, loss of Hensihdity, convulsion, 
dyspnma, and deatln 



648 PHAEMAGOLOGY AND THBEAPEDTICS 


Treatment. —Emetics, pump, mucilaginous drinks, raw eggs. Oils 
and fats should he avoided as they increase the solubility of the drug. 
Morphine or opium suppository, and sitz bath to relieve strangury. 

Therapeutics 

Externally. — Therapeutic indications of counter-irritants 
having been fully described, only some of the specilic uses 
of cantharidin are given below : — 

1. To increase local circulation and thereby promote local 
nutrition, cantharidin is used well diluted in the form of hair 
lotions or hair-oils in the falling off of hair and alopecia. 

2. To relieve pain of neuralgias, blisters should be 
applied over the posterior branch of the spinal nerve-trunk 
close to the spine, for if they are put on the seat of pain, 
they intensify the suffering. In sciatica they may be used 
as flying blisters along the course of the nerve. If pain is 
caused by a localised inflammation, it is relieved by the 
direct application of a blister over the seat of inflammation, 
as in acute articular rheumatism. 

3. To promote absorption of morbid products, blisters may 
be applied over the joints in chronic rheumatism, synovitis 
and arthritis ; over the chest in pleuritic or pericardial effu- 
sions ; over the abdomen in subacute peritonitis, ovaritis, 
pelvic cellulitis, etc 

4 To reduce inflammation, a blister should be applied a 
little away from the seat of inflammation, as in pericarditis 
and pleuritis in thin subjects. Counter-irritation behind the 
ear or high up on the temple reduces inflammation of the 
eyes, and on the perineum relieves prostatitis. 

5. To arrest spasm and reflex disturbances, e.g, blisters 
over the epigastrium in obstinate vomiting. 

Internally.— Gsmthmdm is only rarely used internally 
because it is such a powerful irritant. 

Caution.— Cantharidin blisters should be avoided or very 
cautiously applied to children ; weak, ansemic and old persons, 
pregnant women and those who are subject to renal disease, 
as they may cause strangury. Neither should they be 
applied to the back of bedridden patients or to paralysed 
limbs, as they may produce troublesome sores. 

Prescribing hints.— To prevent absorption of the cantha- 
ridin, the plaster should only be kept on till the vesicles form 
(about 3 to 5 hours), when a hot poultice will help the rising 
of a bleb. It is then generally punctured to let out the 
serum and dressed with cold cream or soft paraflan. Some- 
times we apply flying blister, ^ e. a series of small blisters, 
each not larger than a shilling or eight anna bit, kept on for 
aboi^ two hours in one spot, then removed and applied a 
few inches away for two or three hours, and so on until the 
affected area is covered. Before applying a blister, the skin 
should be thoroughly washed with soap and water and 
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rubbed with a towel until tlie ])art becomes redchnmd. The 
plaster somotinnis re(juires warinin^ir b(dore ai)pIication. 

(^LASS H: Emollients and Demulcents 

Fhno llien is drills which softoii or ndaA the skin upon whicdi 

they are jippIi<Hl. ddiey an^blaud, oily or fatty sui)Hfanc<ss and prevfmi 
cracking ot fini skin by siipplyinj^ if. with fat or moisture. Dcauf/- 
ceMts are sid>sta.n<a‘s of a. viscid ctiaraoPu’ wliich profecti mucous 
membranes from irritaf ion. 

Emollients and deinuiccmf.s are : 

Olive Oil, Seaame Oil, Cottonseed Oil, Almond Oil, Linseed Oil, Arachis Oil, 
Glycerin, Honey, Liquorice, Acacia, Tragacanth, Starch, Soap, Paraffin, 
Oleic Acid, Lard, Wool Fat, Suet, Beeswax. 

oi.iciritr oi.iVAi: 

Olive Oil. (01. OUv.) 

Source. —The oil expressed from the ripe fruit of Olm (*.vropcca. 
Characters. l*ab‘ yellow, or ^dcreenish-yellow, li<pud wnth faint 
odour ami iilund taste. Sp. jjjr. 0.915 to 0.918.' 

Composition.~-*(I ) Olmi, p:lyceride of oleic acid, 98 ]).c. ; and (2) 
Tdnolein, f,(Iyceride of linoleic acid, 7 p.c. (8) a solid oil 

compo.sed of palmitic acid am! ^jflyceryl. (4) Arachtiu 
B.P. Dose, i to 1 oz. or 15 to 30 mils. 

Om'K’ial Phkuakation 
1. Unguentum AqttO*um.--A<pia alnjut 24 p.(‘. 

PnAUMA(U)L(HlV AN1> TUKHA PEITTH \s! 

Externally , — Olive oil hein^ a bland unirritaf/mjj^ fixed oil 
is applied as an excellent eitioUienif in dry skin diseases, such 
as psoriasis au<l xeroderma. It forms a basis for liniments 
and ointment, ami as a lubricating:; a^^ent is employed in 
massage. It softens and aids the removal of the scabs of 
eczema, favus, etc. Mixed with 4 or 5 p.c. of jihenol, it is 
applied In the de8<|uamative stage of scarlatina and small- 
pox. I/m. calcis (lime water 1, olive oil 2) is a soothing pro- 
tective to burns and scalds. The oil is absorbed by the 
cutaneous lymphatics, and gives nutrition to the tissues, 
but not to the same extent as is done by cod-liver oil. 

Internally . a demulcent, it is useful in irritant 
poisoning, except by phosphorus. In small doses, it under- 
goes the same changes in the intestinal canal as cod-liver oil 
and is absorbed. It is th<u*efore a nutrient and a food, and 
can be given in wasting diseases. In large doses (1 to 2 ozs.) 
it lubricates the gut and is a mild laxative, producing pain- 
less, soft stools, and is therefore of great value in indamed 
and ulcerated piles, rectal ulcers, anal fissures, and constlj)a- 
tion, especially if produced by opium. It acts also as a 
laxative when given as an enema (4 ozs. to ^ pint of starch 
mucilage), and in faecal impaction and intestinal obstruction 
(6 to 20 oz.). It is also used as a vehicle for rectal adminis- 
tration of ether and paraldehyde and for the hypo<iermic 
adminlsiration of ether and camphor. 
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Because the cholesterine of the gall-stone is soluble in 
pure olive oil at the normal bodily temperature, it has been 
recommended as a solvent for gall-stones on the supposition 
that some of the constituents of the oil are excreted with 
the bile, but as there is not the slightest evidence that the 
oil can reach the gall-stone in the gall-bladder or cystic duct 
its value is doubtful. 10 to 20 oz. or even more of the oil 
are however given daily to those who suiter from biliary 
calculi. It reduces the acid secretion of the stomach, and 
by stimulating the contraction of the gall-bladder acts as an 
indirect cholagogue. Its use has therefore been advocated 
in gastric ulcer and in dyspepsia without ulcer, but where 
the symptoms are similar to those of ulcer. In various dis- 
orders of the gall-bladder, such as cholecystitis without 
stones, cholelithiasis and in atony of the gall bladder its use 
relieves the symptoms. 

It may be administered alone, in capsules or in the form 
of emulsion, 

or. U H'EHA I 

Sesame Oil (01. Sesara.) 

Syn —Teel Oil , Gingelli Oil 

Source.— The oil expiessed fiom the seeds of Sesamumhtdiciim. 

Characters -A pale yellow liquid , faint odoui , bland taste. Sp. gr. 0.921 
to 0.924. 

Composition.— (1) Sesmmn, a crystalline substance. (2) Liquid fats, 70 p c , 
consisting of glycerides of oleic and linoleic aaids, (3) Sesamol, a phenol (4) 
Solid fatSy 12 to 14 p c., steal in, palmitin, etc. 

BP Dose— V 2 toloz or 15 to 30 mils. 

Uses.— Used as a substitute for olive oil to make liniments, ointments 
and plasters. 


OI.EU GOSSYFII kSE INIS 

(01. Gossyp. Sem.) 

Cottonseed Oil. 

Source— A fixed oil obtained from the seeds of various cultivated species 
of Gossypium. 

Characters —Pale yellow, oi yellow, oil. Almost odouiloss, with a bland 
taste. Slightly soluble m alcohol (90 p c ), miscible with ethei and chloroform 
and with light petroleum If it solidifies it should be gently warmed and 
thoroughly mixed before use 

Composition.— Glycerides of oleic, linoleic, stearic and palmitic acids. 

B P. Dose — Va to 1 oz. or 15 to 30 mils 

Uses —It IS used foi the same pnrposes as olive oil. Being cheap it is 
preferred to other oils foi external use 

OEEU A YO AEAE 

Almond Oil. (01. Amygdal.) 

Syn —Oleum Amygdalse Expiessum, U S P. 

Source.— A fixed oil obtained from the seeds of Prunus communis var. dulcis^ 
or of P communis var amaia 

Characters.— Pale yellow, nearly inodorous, with a bland, nutty taste Sp. 
gr 0 915 to 0 920, Solubility —In ether, chloioform, slightly in alcohol (90 p.c.) 

Composition —Chiefly olein and hnolem 

kB.P. Dose— Va to 1 oz. or 15 to 30 mils 
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Extonial hj,— Ahnond oil i,s a domulcont/ and emollient, 
and hoiti^ a bland oil makcH n, j^mod basiH for many hair-oils 
and ointments. It. is n> soothin^r application for chapped 
hands, excoriat.ions and irrii^ahhi skin diseases. 

almoml is nutritive. Its Hour being 
devoi<l of starch is given to diathetic ])aticnts as a substittit.e 
for starchy foo<l, the only objection to its use being its liigh 
price. 

The oil is a mild ])urgative in 120 t :0 240 ms. doses. An 
enema of 1 to .4 pints of t he oil is elfective in impaction of 
fmces and obstruction of bowels. It is phuisanter than olive 
oil, but expensii limits it use and leads to fre(pient adultera- 
tion. 


ijivritf 

Linseed 

Syn. FIn\ S<muI • Lini ScMiiIrm Syn. I V 77«/, /IM/, Hind. 

Source — Ttn* rip(‘ muMis of Linum 

Character*.— .Small, hrnwii, tclohMy, nearly fl.at socmIh ; 4 fo (i mm. long , ovate, 
obllqurly poiiUrC, gialnon.M InftMMUilly yellowish wliite with two oily 
cotyleCntiK No o<hmr ; tante. inneiluglnouN, oily. Threi* vurltdlf^n arc Ht‘on, viz. 
brown, white and rod, 

Cojnpotition. — (D ti p <*. in the t«*Nta. (Lh FLrvd od (of}'.), wludh 

ConslatH af f/h/('rrtfl eointiined with linoleli* at*nl, .'10 to 4n p.e. 

LiM M < 

Hrn.sheti liinseetl. (Linuiu (’ontiis) 

Syn. — hlnHeed Meal ; Imd Semina (’oiitina. 

Source. —It in liiiKeed M doeefi fo n eji.ii'j-e jiowdei , should he recently 
prepared. 

Character* A brownish yellow powiler, with viMhle fragmenth of brown 
toBta. tJdonr, hlaml, not pungent or raneld, when mixed with warm water, 

oi.Ki ill i^ii^i 

Lins(‘<‘<l Oil. (Ol. Liui) 

Source and character*. - A yellowlnli tnown oil expreHned from llrifteed. 
TaHte, bland : odour, eliarmcerih! le. ’‘Hobed’' briHeeil oil Hhould not bo naod. 

B. Jt*. Do*e. “ to 1 or. m 1ft to 30 mil* 

PH MiMA<'UI,<,<fY AN!) TlIKU \ I’KI'TIOS 

Exivrtiallif. — 0()iihiH«'<| HiihwkI in (hn form of a warm ])oul- 
tico is usod t,o <ii«imr8n f hroalmiinK local iafiainmafcions. It 
acts by dilatinfr flic local blood-vessels and by rolaxinff the 
tissues rclicvc-H tin*, tension ami pain caused by pressure 
over the periphery of tlio sensory nerves. But if the ])oultice 
is too hot it inerc.ases pain and tension. If the leucocytes 
have already passed t hrouf?li the coats of t.iie vessels, and 
suppuration has commeueod, a warm poultice helps it to 
reach the surface. Hot 1i,»8ee<i meal poultice is an excellent, 
mild, continuous counter-irritant for deep-seated inliamrna- 
tions, such as pneumonia, bronchitis, broncho-pneumonia, 
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pericarditis, peritonitis, pelvic cellulitis, etc. The counter- 
irritant effect can be greatly increased by dusting powdered 
mustard over the surface of the poultice, or mixing it (1 in 16) 
with the meal 

The oil makes a good emollient application to burns and 
scalds in the form of carron oil (see page 103). It can also be 
used as an enema (1 lb.) in impacted conditions of the rectum 
and lower colon. 

Internally — Linseed tea, i e the infusion of linseed, 
especially when combined with lemon, is a reputed domestic 
demulcent drink in throat cough. The ordinary formula for 
linseed tea is linseed 2^ drs., liquorice root 1 dr., boiling 
water 10 oz., infuse for two hours. This can be taken sweet- 
ened with sugar. It has a slightly diuretic action and a 
patient with an irritable bladder or suffering from gonorrhoea 
often finds relief by copious linseed drinks. 

OL TTM A ACniH 

Arachis Oil. (01. Araoli.) 

Syn —Nut Oil , Giound-nut Oil , Pea-nut Oil. 

Syn. IV ■^Chtna-'badamer tel Beng. Mungphah tel, Hind 

Source —Expressed from the seeds of Aoachts hypogma 

Characters.-Pale-yellow liquid , odour, faint, and nut-like , taste, bland, 
nutty Sp gr 0 916 to 0 920. Becomes rancid and thick slowly. 

Composition.— OZezw, also contains the glycerides of hypogmc, arachidic Kud 
UnoleiCs actds 

n P Dose.— 1/2 to 1 oz. or 16 to 30 mils 

Pharmacology and Therapeutics 

Externally —The oil makes a good substitute for olive 
and almond oils, and has long been used in Indian pharmacy 
in their stead. 

Internally.— It has a gentle aperient action. The seeds 
are very nutritive as they contain 31.0 p.c. of nitrogenous 
compounds, 37.8 p.c. of starch and sugar, and 11,8 p.c. of 
fatty matter. They are largely eaten in India and Africa. 

OLYC RINU 

( Glycer. ) 

Glycerin. OaHsO, 

Source —Obtained by the hydrolysis of fats and fixed oils. 

Characters —A clear, colourless, inodoious, sweet, syrupy liquid, miscible 
with water and alcohol (90 p.c ) , insoluble m ether, chloroform, and fixed oils. 
It is neutral, hygroscopic, sp. gr 1 260 to 1.266 

B P Dose —60 to 120 ms. or 4 to 8 mils , by rectal injection 30 to 120 ms. or 
2 to 8 mils 

Enters into.— The preparation of all Glycerins, and Cataplasma kaolin!. 

Official Peeparation 

1 Suppositorium Glycenui.— 70 p c 

Pharmacology 

Externally.— G-ljcefin adheres to the surface to which it 
is applied and absorbs moisture. It keeps the part moist 



and does not itself evaporate, ft readily pen(‘J.rai>f‘.s l^lie 
unbroken skin, and earrien wit.h it many subHiaaiees, such as 
alkaloids, when mixed with it. It. is an aJitiHC])tic, emollient, 
and demulcent. It renders the skin supple, cs])eciany when 
diluted with wat.er, allays burnin^i^ or tin^^ling. Owin^^ to its 
avitiity for water, undiluted /[glycerin is irritant to t.iie 
mucous surface and to the skin. If introduced into the 
cervical canal, it ])rovokes uterine (*md.ract.ion. 

Alimentary canal. — llndilute^l li^lycerin makes 
the mouth clammy aud sticky. It is easily absorbed and 
oxidis<i<l in the body. In large doses it acts as a laxative. 
Injected into the rectum, it moves t.he bowels by inducing 
peristalsis from its local irritant (dfects caused by the ab- 
sorption of moist ure from t.he mucous surfaces. 

Blood*— It is freely absorbed by all surfaces. Hub- 
cutaneotis injections cause deKstruction of red corpuscles, and 
the hemoglobin is dissolved in the plasma, leading to hromo- 
globinuria. 

Elimination.- dilycerin is excreted from the body as 
propionic, formic and other acids. The urine of persons 
taking glycerin gives the copper and fermentation tests for 
sugar dim to the appearance of reducing product which is 
not sugar. 

PHAUMA('KrTK!AT. ITSKH AND TUKKAUKnTKJS 

rharmacnifimllii.‘-‘()n account of its vahiable physical 
properties, glycerin is pcuniliarly litt.cd for pharmaceutical 
and dispensing uses. It makes an excellent all-round 
excipient for pills. It is uKe<l in t he preparation of supposi- 
tories, pessaries, pastils, Jellies, glyco-gelai.in preparations 
and ointments ; and as a solvent for many alkaloids, active 
principles, acids, alkalies, neutral salts, glucosides, iodine 
etc. It is a valuable adjunct to lotions for the skin and the 
hair.' As a flavouring agent it is largely employed as a 
substitute for syrups in mixtures. As a sweetener and 
preserver of mixtures It is admirably suited to the Indian 
climate. 

As an pmollifvf, glycerin diluted with water 
(1 in or giycerinum c. aqua rosic (glycerin 2, rose water 3), 
is the best application for chapped Ups and hands, rough, 
dry, furfuraceous skin and for every kind of skin disease, 
such as herpes, ecxeina, etc., which require an emollient* 
Mixed with boric acid it is serviceable, in pityriasis of the 
body and scalp. It removes dryness of the meatus of the 
ear, and heals excoriation and fissures. It is the best ])re- 
ventive for bed-sores when gently rubbed into the parts 
before they become tender and red. A 5 p.c. solution of both 
glycerin ami Kriar^s Balsam In rose water prevents a further 
breaking out of acne when once it is checked. Cotton- wool 
soaked in glycerin and applied to the os uteri, by causing a 
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copious watery discharge, relieves congestion of that organ. 
For its hygroscopic property it forms a valuable ingredient 
of cataplasma kaoHni, 

Internally. Alimentary canal.— The lips, the tongue and 
the gums covered with sordes, as in acute febrile diseases, are 
easily cleaned by keeping them moist with glycerin. As a 
laxative it is not used by the mouth, but it may be com- 
bined with castor oil to render the latter less disagreeable and 
more effective. Glycerin (60 to 240 ms.) may be injected 
into the rectum by a special syringe to open the bowels in 
constipation. The official suppository may conveniently be 
used for the same purpose and is particularly useful in cases 
where there is a prejudice against the use of enemata. The 
injection of glycerin is contra-indicated in piles and is use- 
less if the faecal accumulation is very high up. 

Lungs. — A tea-spoonful of glycerin alone or diluted with 
water often relieves cough. A little lemon juice added to it 
makes it more efficacious and moderates its sweetness, 

Eli PU ATU 

Purified Honey. (Mel. Depur.) 

Source.—Commeicial honey melted, allowing the scum to rise to the sur- 
face, and strained, the specific giavity hemg adjusted to 1 36 by the addition 
of water 

Characters —A thick, syrupy, translucent, pale-yellow or yellowish-biown, 
liquid. Odour, honey-like. Taste, sweet 

Composition— A mixtuie of several kinds of sugar, mss cane-sugar, grape* 
sugai, laevulose , also wax, pollen, colouring and odoious matteis, etc. 

Enters into —Mel Boracis, Oxymel SciUae 

Oepicial Preparation 

1 Oxymel — B P. Dose —30 to 120 ms oi 2 to 8 mils. 

Phaemaoology and Theeapeutics 

Externally . — Honey is a demulcent and is used g,s a 
covering to boils and excoriations. 

Internally.— It increases the secretions of the mouth and 
throat, and acts as a demulcent, relieving dryness of the 
mouth, cough, difdculty in swallowing. Hence it is used in 
gargles, cough mixtures and linctuses. It is a nutrient, and 
in large doses a laxative, and is therefore used to open the 
bowels of infants. Honey makes an excellent vehicle for 
castor oil and for administration to new-horn babes and 
infants. 

OEYCY HIZA 

Liquorice. (Glycyrrh.) 

Syn^— G-lycyrrhizss Radix 

Syu lY —Jashthtmadhu,BQng. JetM-madh, Mithi^akdi^Kmd. 

Source.— The peeled root and peeled subterranean stem of mycyrrhissa 
glabta, and other species 

Characters.-Long, cylindricial, before being peeled dark brown, and 
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longitudinally wrlnklad; wli<‘ri iundod, ynllnw, fUirons ’Kiadun', Ihmui;. 
Odoui', faint. 'I'fiHto, ('liara(*t,<‘nhtit*, hWffd, ft oa ni'ss 

Composition# *“(1) Ohirifrrhhni, a n\v<‘<‘t, wliitis »*r.vntallin(‘ p'nvilci <*tut 
ing of calcium and tuduhsium HaltH nt glycyrriilzic acid. Al.so cnnfaiu.s 
gin^ ginpc HUgar, n'Hln, Ktaicdi, mali<‘ mud, etc.. 

B.P. Doso ““*15 to 00 grs. or 1 to 4 grms. 

<)Ff''t<dAL PkKPAUATION.S 

1. Extraetum Gflycyrrhisiflo.— B P. Boso.— 10 to 30 gra. or 0 6 to 2 grm. 

g. Extraetum Glycyrrhizro Liquidum B P. Dosc.-~.3() to 00 ms. or 2 to 4 mils. 

3. Pulvis GlycyrrUi 2 m Compositus. Sgn /Vr/ora/Zw. - lii({Uorlc(‘ and 

senna leaf cacii 1<» p c B.P. DoHe.—Ot) to 120 grs. ur 4 to 3 grms 

NoN-OKFK’IAL PUKPAUATION 

1. Mistura Opii ot Glycyrrhizsa Co., U S P. #SV/;/ Hrown Fluid 

extractor 111 jtioricr tLIu c,c., pota.sMum •antlnmny tartrate O.ul gtm ; camplio- 
ratc<i tlmd. of opit Bit) (uc ; hpirlt of nitroiiH ♦dlici ;i0 c.c, ; glycci in J20 c.c. ; 
watci q H. to itXH) c.c# //iw, — 1 <lr. or 4 mtu 

FUAftMACOlAXJY AND TllMUA PEUTK IS 

Internallif . — nwoiet it incmispH tliD liow of saliva. It 
is an excellent* demulcent, an<l is lar^^ely employed in reliev- 
ing sore-tiiroat, for which purpose fiieces ot“‘Hti(dc lupiorice” 
are kept in the mouth. The drietl root has no laxative effect, 
but pulv. glycyrrhixje co. is a mild laxative owing to senna 
and sulphur. lii(piorice makes an excellent excipient, and 
disguises tlio taste of many nauseous drugs. 

AiAliX 

Acjicia. (Aca(%) 

Syn. - Ai'aciu’ < tummi. 

Syn. rV. Hcng iluhfd Wiml. 

Source. —A gummy cMUliUmu tiom tin* .st<Mu uiid hr;nudn*s of At ana amrifuit 
and other MpocdcK of Atitt m 

Character*, -“Uvoltl m touiid Iimih m* mas.srs ; colnmiroh, gltHtcning* or 
yollowlHli nngulur finginoiitM ; odourhss.s ; fa.sto, hhind ; mmdluglnouK. 
iSoluHliitf. Knlirtdy In wafci, itmohddo in Alcohol. 

Competition.*— or araldc acid, comlnnod with calcium, potaHHiiim, 
and magnohlmn. Al«n confaiiiH oxldlHing, pcroxidiHlng, and dlaHtaHic formontn. 

OfSKJIAL PUKl^AHATIONS 

1. Injectlo Sodii Chloridi «t Aoaoi».“-< ’ontahiM (1 p.c. acacia. 

2. Mucilago Acaclae. .hV/«. Mttviinff** of (Utm Aent itt — 40 p c. B.P. Dote.— 60 to 
240 ms. or 4 to 16 mils. 

8. Pulvis Tragacattth«e Compositus. Ai^acla 2(i p c. B P. Dose.— 10 to 60 gm 
or 0.6 to 4 grm. 

NoN-OFFIClAh PltKPAUATION 

1. Syrupus Acaclae, Mucilage of acacia 25, Hytup to l(X), />osc.— 1 to 

4dr8. or 4 to hi ndlK, 

PllAliMArOI,()<JY AXI> TIII'IUAI’KUTICH 

(iuin acacia ih a (Icmiilcciit. atul Ih f^iveii in sorc-iliroat, 
catarrhal alafcK of tljc {jaHtric, iatcBtinal or broncliial nuicons 
membranoH and in irritant |>oiHoninfr. In j)liannacy, it is 
chiefly used to HUHjnnid insoluble powders, and to emulsify 
resins and oils, and as an oxcipient for pills, jujubes, etc. 
The injection has been used Intravenously in sliock following 
hsemorrhage (sec page 85). 
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TKAOACANTHA 

Tragacanth. (Trag,) 

Syn.— Syxian Tiagacanth. 

Source— A gummy exudation obtained by incision fxom Astragalus gum- 
mifer, and other species of Astragalus. 

Characters —Thin flattened flakes, niegulaily oblong, or more oi leas curved, 
marked on the surface by concentiic iidges 2.5 cm. longhand 12 mm. wide , 
white, or pale yellowish-white, somewhat translucent Very tough and must 
be heated to 490C before it can be powdei ed. Without smell or taste SoluhlUiy.— 
Spaiingly in cold watei which converts it into a gelatinous mass , coloured 
violet by iodine 

Composition —The part soluble in water consists oi Folyaralinantrigalactan- 
geddic acid, which on hydiolysis yields arahtuose, galactose, and geddic acid. 'I’he 
insoluble poition-yields a- and ^-tragacanthanxylanhassone acids, which yield 
on hydrolysis tragacantJiose, xylose and hassonc acid A little starch. 

Official Preparations 

1 Mucilago Tragacanthaa.— Tragacanth 1 25 p.c. B.P Pose.— 00 to 240 ms. 
01 4 to 16 mils 

2. Pulvia Tragacanthss Compositus.— Tragacanth 16 p c. B.P. Pose.— 10 to 00 
grs or 0,6 to 4 grm 

Non-official Preparations 

1. Linimentum Exsiccans Syn ^Bassorin Tragacanth 6, Glycerin 2> 

Alcohol (90 p c.) 10, Watei to 100 Dues quickly on the skin producing a pleasant 
cooling sensation May be medicated with any drug 

2 Gelanthum (Unna) —Tragacanth 2V2 dr. in water 10 oz. for 4 hours in 
a steam bath, pi ess through muslin, add glycerin 6 dr. Heat on a water bath 
for 1 hour, add thymol water q s. to 12 oz . 

PHAEMA-COLOGT and THEEAPEXJa’ICS 

In the form of Unna’s Gelanthum, or the various 
“Bassorins” tragacanth is very useful in the treatment of 
many skin diseases. It is a demulcent, and when mixed 
with glycerin forms, a soothing application in sore-throat 
hut its chief use is to aid the suspension of heavy insoluble 
powders in mixtures. As a rule the mucilage is to be 
preferred to the compound powder which, on account of the 
starch it contains, is apt to ferment. 

l/A YtlJ 

Starch 


Syn IV .—Shetsar, Beng. 

Source —Polysaccharide granules, obtained from the grains of maize, Zea 
Mays, or of rice, Orym Sativa. 

Characters.— In fine, white powder or in irregular, angular masses ; odour** 
less Readily reduced to powder. 

Incompatible.— Iodine. 


Official Preparation 

Glycennum Amyli — 8 5 p c 

Pharmacology and Therapbutios 

' starch is bland and non-irritating and may 

used as a protective and absorbent in weeping eczema or 
pi^^ortoted and inflamed surfaces, as light burns. In the 

.'j 
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form of violet, powder, whicli in merely perfumed starch, it 
ie used to prevcuit excoriation of the skin of infants, (len- 
erally it. is used as a basis for dusl.iuf,' ])owders and inaul'tla- 
tions. Olyeer. amyli is a fjond application for chilblains and 
chapped hands. 

I'UicriuiUn . — 111 is a food and an ant.idote for poisoning by 
iodine Mucilage t)f starcli (1 in 'Ml) forms a basis for enemas 
and to suspend insoluble pow<I(irs a.nd oils. In t.he form of 
barley water starch is largely used as a demulcent and for 
diluting milk for infants. 

AKIM/il.IN 

Ciird Hoiip. (Sup. Aiiimid.) 

Syn.‘-H(«Hntn ShMinitp. 

Source.— MRflt* fnnn Htnihim liyclroxiilc niid jiurliiptl holid aniinallats, con- 
aistlrig pi’ltiflpiiJly fif Rfpui in 

Character*.— Yfllfiwlisinwiiitn fir gn\viMh-whito, HUbataiico; tioarly odour- 
less; horny nnd j»ulvrnnnitio when dry* easily moulded when heated, t^ohible 
in aleohol (iK> p.e.i, sparingly in eohl, but Hobible in hot water. 

NAI»0 nilKIlN 

ilani (Sup. Dur.) 

Syn.— ('ttHt tie Soap ; < dive oil Soap, Sodium oleate. 

Source,— Soup mmle from Kotliiim hydroxide and olive oil. 

Character*. A greyiMh whins yellowlHh-whiUs or gi(‘eninh*whito <Hub- 
8tance; nearly orlourless Peeome.s horny iind pulvtM'iHfilde when diy. Hnluhle 
in 20 partauf tmld water, in 1 parta of hot water, almoHt oompletely HOlublo in 
alcohol fUd p.cd. 


e NAI*0 MOI.I.IN 

Soft SpiUi- Moll.) 

Syn.— Urmm Soap ; l*otaH«lum <M«ate. 

Source.— Soap made with potaxHlum hydroxide and olive oil, 

Charaoter*.— YellowiRh-whlte to green, ahno«t inodorous, unctuous *ul> 
etance. 8olubUitif» -In alcohol (uo p.c.l, and In water. 

Prkpaeatiok 

1. Ltaimeutum Saponi*. C^iOf/<»Wof'.-*.Soap ft p,c. 

1‘EKPAltATION 

1* Liquor Sapo&l* .ffithereu*. B.P.C. Sf/n.-^Kther 5f?ap.— Oleic Acid 85, 
Cauatic Pota«h, q.«, Water qa., till of I luvendur 0.2, Alcohol (90 p.c.) 15, Ether 
to 100. For Burglcal u«« prim to operation*. 


PHAUMACOhOliY AND TilKltAPEUTlUM 

Exier«aUfj.~-Ho&]> is a valuable cleansing agent due to 
partial hydrolysis and formation of free alkali when it comes 
in contact with a largo quantity of water. This alkali sapo- 
nifies and dissolves the fat of the skin and softens the epi- 
dermis. It is therefore largely used in various skin diseases 
to remove the epidermis and to make the deeper layers ‘ 
accessible to other remedial measures. Owing to its power 

42 
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* of penetratiOB, it is used as a vehicle for drugs intended 
to he absorbed or to act through the skin. Seborrhoca, scaly 
eczema, sycosis and ichthyosis do well when the parts are 
washed with soft soap before any remedial agents are applied. 
The liniment rubbed over sprained or stitt joints promote 
the absorption of inflammatory products, but how far this 
effect is due to the friction or to the drug, is difficult to 
say. Soaps can be medicated with various drugs, Moilin 
or superfatted soap is not an irritant and may be used in 
many skin diseases, and makes a good basis for ointments. 

Internally.— soap is antacid, and not being easily 
soluble may be used to neutralise acid in any part of the 
intestinal tract, which the soluble alkalies cannot reach. It 
aids the emulsification of foods in the duodenum, aiul restores 
some of the normal constituents of bile. It is itsell a gentle 
laxative, and corrects and aids the action of certain purga- 
tives, such as jalap and aloes Introduced into the rectum 
in the form of a cone as a suppository, it purges by reflexly 
contracting the rectum and colon, and is very useful in 
infantile constipation. Soap and warm water make an effec- 
tive enema for constipation of adults. 

Hard soap is used in“ pharmacy as a corrigens and as a 
basis for pills and plasters, and the soft soap as a basis for 
some liniments. 


PA AFFINP DUHF 

Hard Paraffin. (Paraff. Dur.) 

Source —A mixture of solid hydrocarlDons, obtained from petroleum, and 
from shale oil. 

Characters.— A colouiless or white, translucent mass ; odourless even when 
freshly cut, tasteless, slightly greasy to touch Burns with a luminous hame. 
Insoluble in water and in cold alcohol (90 p c.), soluble in ether and chloroform. 

Official Prefarations 

1. Unguentum Paraffmi— Hard paraffin 8 p c. 

2. Unguentum Simplex.— Hai d paraffin 10 pc. 

Uses 

In pharmacy it is used as a basis for ointments, specially for use 
with drags not intended to be absorbed. It is also used as an 
excipient for silver nitrate and permanganate of potash iiills. 

PA AFFINF FI FIDF 

Liquid Paraffin (Paraff. Liq.) 

Syn.— Liquid Petrolatum, USP; Adepsin Oil; Glymol; Oleum DeeUnas; 
Pai oleine; Ghrismalme. 

Source — A mixtuie of liquid hydro caibons, obtained from petroleum. 

Characters —Tiansparent, colourless, tasteless, odouidess, oily liquid, Sp. 
gt. 0880 to 0 895 

B.P. Dose — to 1 oz. or 7 5 to 30 mils 
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PAllAFniVlIltt or.ia: AOUJM 

iViirniW Moll. Alb.) 

Wluto Soft Ibiriitlln 

Syn.- IVtrolcum .lolly. 

Source.-A niixtnni of H<*.mi-Holi<l Iiyclmcarbons, obtained from petioloura, 
and blojudn'd. 

Characters. - A wliUo, trnn.slorcoit, .soft mas.s; nnctnon.s to touch Odourless 
and tastfdes.M 

OrKHUAb PrtbOAUATION 

1. Unguentum A(iuo«um.'-A<in;i ‘J‘l p,(‘, 

IMUAI I MOl.l.K 1 f.AVIJ 

(Ibiniff. Moll. Flav.) 

V(dlo\v Soft. Ibiratlln 

Source. -*-A mlx{ur<' of Hcrnl-Holld hydrocarbons, obtained from petroleum. 

Characters* A pale ytdlow to yidlow, transluctint, soft mass. Unctuous to 
the touch. AbrioHi free from odour or tasb;. Insoluble In water, in alcohol 
( 90 p.c.), soluble in <‘therand chloroform, 

PlIAItMAroi-OtlY AND THKKADKUTICH 

Kxiornalltj.—Pixi'niWiiB neither irritate the skin, nor be- 
come raiieid, nor ar«i they acte<l npon by acids, alkalies or 
oxidising age.nts. 'I'hey are therefore 8ui)orior to lard, and 
form a valualile ijusis for ointments meant for local action 
only. As they are very A^elily alisorbed, they cannot bensed 
as a basis wliere constitut ional action of drugs is intended. 
Liquid ])aranin is a useful solvent, for many <lrugs int.ended 
for hypoilermic injection. Hard paratlln is ustul to give con- 
sistence to softer ointments, <isi)ec.ially in India during the 
hot weatluir. As t hey are non-irritant ami do not undergo 
a change l)y exposure t o tlio air, tliey are very useful lubri- 
cating and protect ing agents in psoriasis, xeroderma, chapped 
hands and nipples, eczema, sunburn, etc. J*aratlin forms an 
excellent <lre88ing for burns. A tliin tilm of liquid or melted 
parafiin is painted on the clean burn and then covered by a 
thin layer of eott ou-wool whicli is covere<l by a second layer 
of paralhn. Tije dressing is renewed daily and iR_ easily re- 
moved. It is largely used In the form of Ambrine which 
contains 5 p.c, oil of amber 

fntemni///.— Cocaine, menthol, ei)hedrino,etc., are dissolv- 
ed in liquid paratlln for application as a spray to the throat 
in laryngeal atVections. lji<prHl parallln is given with the 
hypophosphitt's in tlm form of an emulsion as a substitute 
for cod-liver oil, Imt beyond tluur forming a bland basis, very 
little is known of their effects in t.lie tissues. Taken internally 
it is not absorbed, but softens and increases the bulk of the 
fffices. It is mihliy laxative and is largely used as a lubri- 
cant in hal)ltual constipation, colitis, ulcerations of the 
bowels, etc,, in 4 to 1 oz. jlcses. A disagreeable effect of 
giving li(|uid parallin is that it is sometimes passed out 
involuntarily witli the expulsion of the flatus. 
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A€I IJ OliEIClJ 

(Acid. Oleic.) 

Acid Oleic. G,,H,3*C00H 

Spa.— Hydrogen Oleate 

Source.— May be obtained by hydiolysis of fats, or of fixed oils, an<l sepa- 
ration of the liquid acids by expression 

Characters —Colourless oi yellowish, oily liquid , odour and taste, charac- 
teristic. Daikens on exposuxe Insoluble in watei, soluble in alcohol U)0 pc), 
©thei’, chlorofoim, benzene, 

B P. Bose —5 to 15 ms oi 0 3 to 1 mil. 

Action and Uses 

Oleic acid penetrates the skin more readily than ilxed oils and 
fats, and is therefore u^ed in pharmacy for compounding ointments 
containing metallic oxides and alkaloids. In the form of capsules 
(7^-15 ms ) it IS given by the mouth on an empty stomach every 
morning in hepatic colic and to prevent formation of gall-stones, 

ADEFS 

Lard 


Spi.— Adeps Prsepaiatus 

Source —The purified internal fat of the hog, Sus scrofa 
Characters.— A soft, white, unctuous fat. Odour, faint but not lancid. 
Entirely soluble in ether. 

Composition.— (1) OleiUy 60 p c. (2) Stearin (3) Pahnlthi. 

Oepicial Preparation 

1. Adeps Beuzoinatus.— Benzoin 3 p.c. 


ADEPS EANA 

Wool Fat. (Adeps Lan.) 

Syn.— Anhydrous Lanolin 

Source -It is the purified anhydrous fat-like substance obtained from the 

wool of sheep. 

Characters.— A pale-yellow, tenacious, unctuous substance ; with a charac- 
teristic, faint odour. Insoluble tn water, sparingly soluble in cold alcohol 
(90 p c ), fxeely soluble in ether and chloroform. 

Oppicial Preparations 

1. Adeps Lanse Hydrosus. Syn -Lanolin, -"Wool fat 70 p c. 

2. Unguentum Simplex.— Wool fat 5 p c. 


Action and Uses 


Lard and wool are largely employed in pharmacy for making 
certain ointments. They are emolhents. Adeps lanie is^non-britant 
and IS readily absorbed and is therefore used as a basis for the oint- 
ment of many active drugs. 


Suet. (Sev.) 

Syn.— Mutton Suet, Sevum Prseparatum 

' -K chaiaoters._Tli6 puriflecl internal fat of the abdomen of the 

,^9p. Owe white, unctuous fat Taste, bland n6arl7tandnvir 

i i C««position.-(l) 01ef», 30P.C. ( 2 ) PalmUin. ( 8 ) SulrJ' 
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i rAi\ ri.iiVA 

V<‘ll(>\v Itooswax 


Syn. I.V. - 

Source and charactera “-oiitaiTUMl fnan th<‘ horu^yt'omb of tbo beo, Api<i 
mfUifivn, A ,V(‘lbnvihh luTiwn HoUrl, soitM'what bilttle when cold, becoming 
plastic vvlien warm, odour, ugi (Muiblo, honey-like. Vracture granular, not 
ciystallinfi. SoluhiUtt/ "-\\\ chlmofonu, ami in tl'^cd and volatile oils. 

Composition. 1 » A/z/ivc/a < mcllNsyl palmltatc*), HO p.c. (2) (kroiic aetd^ 15 p.c, 

Cr.HA ALII A 

((’era Alb.) 

White Beeswax 

Source and charactors.— In yeUowlHh white soHd, tjaiiHlucent in thin layers; 
made by bleaching yellow wax. uthmr , faint, characterlMtio. 

‘VtrnoN AND Uhks 

They are ehierty used as a hasis for plasters and ointments.^ Jf 
thebasmof the latter becomes too soft on account of the prevailing 
high temperatur(% extra white lieeswax or yellow beeswax maybe 
added to rentier it more suitable for use. 


(IROUP XXV 

CERTAIN DIACNOBTIO AOENTB 

Class A . 1 iruga used fm* X-ray dlagnn.sis 

1. Km the nllrnentnry canal * Barium Sulphate {see pagti 107), Bismuth 
Salts {net* page ISim 

2 Kor the gHU-bladdtn* ; lodopbthaloin '«/r ]).ige HOC) 

B. For klilney nttecflous; Urosolcctan and Abrodilivrc page 40B) 

4. For hitigs and hronchinles; Iodised Oil page ;VJ.'b 

Class B ; UrugK used for luvtsHtlgating liver or kidney functloriH 

1. Investigation of tnetahollc ftincdotiH of liver ; Lssvuloto (acc page WH) 

2. InveHtlgatien of rettal emciency ; Urea <«/»<» page 3ii3), Indigo carmine 

infd pngo 403), Methylene Blue page 56U), Phenol Bed (Me page 
404 » 

Class C • IhMtg used for diagnosis of corneal nicer; Fluorescein (see page 568) 

GROUP XXVI 

DRUUa WHOHE ACTIONS ARE MECHANICAL 

Pyroxylin, Collodion, Oil of Theobroma 

rvitoxYLiNin 

I’^yroxylin. (Pyroxylin.) 

Source.—U is it nitrated cellulose, obtained by the action of a mixture of 
nitric and snlphuric acids on coittui wool (freed from fatty matter), and subse- 
quent purBlcation. (‘ontalns tb5 to 12,3 p.c. of nitrogen. 

Characters.- A white, matted masM of filamentR, rosombllng cotton wool 
but harsher to tlte touch. Highly Intlammablo. 

Official I^kkfahation 

1. Collodion Flexile. Pyroxylin 2 p c. 
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Phabmaoolooy and Theradioutkjw 

Externally . over the skin, collodion leaves a 
thin film from the evaporation of ether. This coating is 
impervious to air and moisture, and therefore causes a partial 
anaemia of the part by pressure on the local blood-vessels. 
As a protective covering, it may be applied to small, inflamed, 
broken or cut surfaces, chapped nipples or threatening bed- 
sores. It is particularly suited to scalp wounds, as by its 
contractile property it not only helps to draw the edges 
together, but does away with the necessity of a bandage. It 
may be employed to arrest local hiemorrhage from small cuts 
or wounds, as in leech-bites, and to close punctured openings 
as in paracentesis. If painted over the face in small-pox it 
lessens pitting, and when applied to the mouth of the urethra 
or orifice of the prepuce it prevents nocturnal incontinence 
of urine in children. Mixed with salicylic acid {see p. 4.H2), 
it dissolves corns and warts, and with salicylic acid and zinc 
chloride or lactic acid, small lupoid and epithelial growths. 
With iodoform it forms a very effective pigment for glandu- 
lar swellings and with iodine for ringworm, alopecia and in- 
flamed, gouty or rheumatic joints. 

Caution —No flame should be brought near the part until 
the evaporation is complete. 

OliEU THEOBHO ATIH 

(01. Theobrom.) 

Oil of Theobroma 

Syn.— Cacao Buttei . Cocoa Butter. 

Source —A solid fat expressed from the seeds of Theohroma Cacao. 

Characters —A yellowish-white solid fat; odour, slight, agreeable, resom- 
ling that of cocoa Taste, bland, chaiacteristic. Somewhat brittle, but softens 
at 25° C. Melts at 30° to 36®. 

Composition.— Glycerides of stearic, palmitic, and oleic acids. 


Pharmacology and TnERAPEua’ica 

Because its melting point is below that of tiie huinau 
body, oil of theobroma is used as the basis for all supposi- 
tories which are intended to dissolve slowly when introduced 
into the rectum. 

In this country it is better to make up the suppositories 
as directed in the Pharmacopoeia, keep th^m in water till 
required, and put them on ice to harden before they are 
introduced into the rectum. 
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(HU)UP XXVJI 

POLO I IK 1 NO AND HWK!lflTENIN(} AGENTS 

ClaHH A * Colouring agent 
Coccus 

CAWVllH 

< -ochitioal. ((’occ.) 

Syn.— (lacti Syn. I V. —(Iruxhhtna, (Hrhi/^davn, lionp;., Hind 

Source. 'I’bo droul tVinaii* IriHoot, Varfijlopius vorvii»^ containing eggs and 
larvfp 

Character*.-" A bout to 5.5 nun. long ; oval, flat, nr concave beneath convex 
above, f l•atLsvc^H(‘ly wrinkled, inii plish-black or purplisli-grey ; easily pow- 
dered. I’owfler, dai k r<‘d or puce-coloured. 

Composition.-'d ) (Utnnh))r And, lo p,t‘. <13) /»W/, ip p and wax, 2p c. Carmine 
is preclpitatcil fi oin the decoction by Hulphurie acid and other loagcnts. 

Enter* into Tliud. Cardainoiul dti , iinct. CluehoTue (Jo. 

OFIdCIAb I^UEPAUATION 

1. Tinctura Cocci 1 In U). B.P. Dose.— 5 to 16 ms. nr 0,3 to 1 mil. 

(bichinojii in u.sed hh a colouring agent. AlJ<aIies turn oar- 
inino purplt*. 


(iasHH: Sweetening agents 

Soluble Saccharin, Sucroao (kcc page 504i, Dextrose inee page 505), Glucose 
{tfge page fA»5'. Lactose iarp page 5U1), Lsevulose iner page 5117), Honey («ec page 664), 
Malt Extract («<»/• pnge;t:t4>, Glycerin <vce page 652) 

HOLIIBILK 

(Sttccharin. Soluh.) 

Soluitio Succharin 

Syn. - ( {lusltluju .Solubllc. 

Source,' A Koilium derivative of c bi‘nzole*sulphinide, and in prepared by 
neutrallaing rcbeir/.rde Huljrhlnlde with srxUuin hy<ln)xl<h', or with nodium 
bicarbonate. 

Character*.— A white crystalllnu powder, odour !<5 hh, or faint, aromatic odour; 
intcnwoly hwoet. Stduidr Itt 1.5 partw of water, In 50 parta of alcohol (06 p.c,). 

B. P. Dote. to 2 gr*. or 0,03 to 0.12 grm. 


PllAUM.M’OLOilY AND Til KUA PKUTUkS 

In large <loRC8, gltiHuln ih an ant.iftcptic and passes out 
'With the urine urmlt ermi. It in chieliy used for its sweeten- 
ing property to cover the taste of unpleasant drugs, and as a 
substitute for sugar in <iiahetcs, obesity, dyspepsia, etc. 
Being more palatable, soluble gluside is better suited for 
flavouring purposes, as ordinary saccharin leaves a dis- 
agreeable after-taste. 



PART IV 

VACCINE AND SERUM THERAPEUTICS 

The method by which resistance is conferred upon an 
animal towards a given disease forms the basis of the study 
of immune therapy. By immunity is meant non-susceptibility 
to a given disease or a given organism either under natural 
conditions or under conditions experimentally produced. By 
tolerance is meant partial or limited form of immunity. Al- 
though the term is generally applied to a condition produced 
after repeated use of certain drugs like opium, it is now 
used increasingly to denote the peculiar form of partial 
immunity that is developed in protozoal diseases like malaria. 
As a result of continued infection and. reinfection with the 
malaria parasite a condition is established in which the host 
is able to live a more or less healthy life and to offer some 
resistance to reinfection while still harbouring the parasite 
in small numbers. This type of infection immunity is spoken 
of as Holerance^ or ^jpremunition\ 

Immunity for descriptive purposes may be classified as 
iollows 

A. Natural Im unity. — This form of immunity is 
possessed by man and animal either from birth or acmiired 
during growth by virtue of its species, racial or individual 
peculiarities. As an instance of species immunity may be 
mentioned the immunity of hens against tetanus, and of 
dogs, rats and mice against tuberculosis. The immunity of 
certain races to certain diseases, as for example, the im- 
munity of the negro to yellow fever is considered by some as 
racial immunity. Again some families are more resistant 
to certain diseases than others Certain individuals also 
show varying degrees of immunity to some of the infectious 
diseases. In times of epidemics all persons exposed to 
infection do not contract the disease and even among those 
who develop it there are some who suffer more severely than 
others. Natural immunity is neither absolute nor permanent. 
Through the administration of large doses of infective 
material it is possible to break down this immunity. The 
immunity of the hen to tetanus for example may be overcome 
by giving massive doses of tetanus toxin. In the same way 
it is also possible to enhance natural immunity by artificial 
means. 

/ . Acquired I unity.— Immunity may be acquired 

or passively. It is called {i) active 
when the individuaPs own tissues play an active part in the 
process of acquiring the resistance, and {ii) passive when 
resistance is acquired through introduction from without, 
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of ready-niado protoctivo subsfcancoa or antlbodioH from 
other animals of the same or another species. 

^ "l. Active Acquired Immunity.— This again may arise 
(a) Hntunilli/, or (h) may bo (uitficialh) induce(i. 

(«) Nafnml Acfiim Aaimrcd ImmunUii.— It is well-known 
that an attack of an infectious disease confers upon a person 
a certain amount of immunity from a second attack. The 
immunity that is so developed is known as natural active 
acquired iDiuiKUilif. While in small-pox, measles, chicken- 
pox, plague and typhoid fever a high degree of immunity 
follows an attack of the disease ; in inlluenza, pneumonia 
and gonorrliiea little or no inimiiiiity is conferred by an 
attack. 

(h) Artificial Active Acquired Immunity . — When active 
immunity results from inoculation of material containing 
antigenic substances derived from bacteria or viruses, it is 
known as artificial active immunity. The term vaccination 
is applied to all methods of artificial active immunisation, 
and the material used for vaccination is known as vaccine. 
A vaccine may consist of (i) living virulent virus, [ii) living 
attenuated virus, {Hi) dead virus, {iv) Bjilit products from 
viruses, or (c) toxins. Various terms are also used to denote 
the method of manufacture of vaccines. Thus we have live 
vaccine, in wliich the organism is alive and not dead ; sensi- 
tised vaccine ; uutoqcnouN vaccine-, stack vaccine ■, polyvalent 
vaccine, which is made from several strains of the same 
organism isolated from ditterent cases ; mixed vaccine, which 
is made from two or more ditferent organisms ; detoxicated 
vaccine ; or tipi) vaccine, which is maile liy suspending or- 
ganisms in oil instead of saline ; phylacaycn, which is made 
from solutions of bacterial cell bodies so as to be readily 
assimilable. Vaccines are generally given by injection in one 
or more doses at suitable intervals. Immunity is developed 
some days or weeks after the last injection, and is highly 
specific being effective only against the organisms used for 
the preparation of tlio vaccine. The degree and duration of 
immunity vary considerably in different eases. After small- 
pox and diphtheria vaccination, it is higli and lasts a con- 
siderable time (several years) ; after vaccination for scarlet 
fever, typhoid, cholera and plague it is moderate and lasts 
for several months ; q,nd after vaccination for influenza, and 
pneumonia it is slight and lasts a very short time only. 
Natural active immunity confers bettor and more lasting 
protection to an individual than artificial active immunity. 
The latter is of very great value in the prevention of disease 
an^f limited value in treatment. 

i^I. Passive Acquired Immunity.— If an animal is im- 
munised by giving a series of injections of a vaccine in 
gradually increasing doses and at suitable intervals, its 
serum is found to contain protective substances or antibodies 
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■whicli injected into a susceptible animal confers immunity 
upon it, provided the serum is given either at the time of^, 
or a short time after, the occurrence of infection. The 
immunity that is thus conferred through the injection of 
serum containing specific antibodies from another animal is 
known as passive 'immunity. This immunity is of short 
duration and is of particular value in treatment — chielly 
for tiding over a crisis when antibodies are lacking in the 
blood of the patient. In diseases like diphtheria, tetanus, 
measles and poliomyelitis, passive immunisation has not 
only been used for curative purposes but also in prophylaxis. 

Anti-sera are of three different types. When bacterial 
cell body itself is used in the manufacture of an anti-scrum 
the antibodies elaborated are found to have the power to 
agglutinate, opsonise, kill, or lyse the bacterial cell. The 
anti-serum in this case is known as antibacterial scrum. 
On the other hand if the filtered toxin of a bacterium is used 
for the manufacture of anti-serum then the protective sub- 
stances present in it have the power to neutralise the toxins 
of the organisms only and in this case the serum is known as 
antitoxic serum. In virus diseases like measles and ]>olio- 
myelitis the serum of recovered cases contain specific anti- 
bodies for the virus. Such sera have been used for passive 
mmunisation, and are known as con'valescent sera. 

/ Local Immunity —This term has recently been employed 
by Besredka to denote the resistance offered by tissue cells 
to infecting agents. In opposition to the popular view he 
believes that the cells of the tissue attacked are the cells 
primarily concerned in protection and not antibodies or 
phagocytes In typhoid and dysentery the causative or- 
ganisms attack the intestines and in anthrax the skin. If in 
these diseases the tissues attacked are rendered previously 
insusceptible then Besredka believes that the animal would 
behave as if completely immune. This immunity which 
is dependent upon the development of nonsusceptibility 
of tissues to the toxic action of organisms is known as 
local immunity.^ In connection with local immunity the 
term antivirus is often used. It is the name given to the 
material used for inducing local immunity. It is either a 
killed culture of the organism or a filtrate from such culture. 
Experimentally Besredka has shown that the application of 
staphylococcus or streptococcus anhvirus to the shaved skin 
of rabbits confers subsequent immunity to infection with 
these organisms. Some therefore believe that antivirus has 
valuable curative and protective properties. Dressings 
soaked in antivirus have been used in the treatment of 
staphylococcal and streptococcal infections. 

Antigens —When any foreign protein substance is in- 
jected into an animal either subcutaneously or intravenously, 
the tissue cells react against these poisons and produce 
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sj)ecillc antibodiciH, 'I'hoso foreipru proieiu subsl^ano.es are 
collectively known aa unlinpus. Antifrons that concern us 
are the toxic protc.in substances of i)atho{(enic bacteria and 
are moia^ usually called toxins. 

Bacterial toxins may be (<r.) oxotoxivs, i.a. poisons that 
are given off by the bacteria into the ]i()uid culture media ; 
they arc e.ntindy HCi)arate from the bodies of the bacteria 
and can be obfained in Dm broth after filtration ; (h) endo- 
toxifis, i.c. ])oiHonH thafi are intracellular and incorporated 
with the other prot.eins in the body of the bacteria. 

The diffusibilit.y of the exotoxin into the culture media 
has an important bearing on the production of specific sera. 
The soluble exotoxin can be separated, injected into animals, 
fl,nd after a time Die serum of t,he animals contains a definite 
specific body ■ “The AnDtoxin.” To this group belong the 
antitoxins of diiihtheria, tetanus, botulinus, etc. 

In the case of bacteria that only ])roduce endotoxins, the 
whole organism must bo injected info an animal in order to 
immunise if.. 'I'lui bacf.eria are broken down by the tissues, 
and f.he endotoxin is liberateil, a much weaker anflserum is 
produced, wliieh lias a lytic action on the ])articular bacteria 
used — this serum is known as a “Antibacterial Hornm.” To 
this group belong the bactericidal sera against the strepto- 
cocci, B. coli, anthrax, ef.c. 

A third group of orgu.niHms form a certain amount of 
solulde exotoxin as well as possessing powerful endotoxins, 
so that aninmls injected witli unflltered broDi cultures pro- 
duce soruiii which is partly ant itoxii*. and jiart.Iy bactericidal, 
exj. dyseptcric and iiimiingococcal ant.i-sera. 

Specific antibodies. — When soluble proteins are inject, ed 
into animals, a detlnite anti-serum is formed; the antisub- 
stanco is found fo be mainly in the globulin fraction of the 
serum. These globulins are capable of neutralising the 
poisonous soluble proteins and remlering them harmless to 
the animal. 'I'he neutralisation may he ertected as follows : 

in) Anfitoxiii Spynm. — By the globulin fraction of the 
anti-serum combining with Dio toxin and increasing the size 
of the molecule without, any marked alteration in the electro- 
lytic charge of the two phases of solvent and solute. The 
union is a loose one and Dio toxin can be separat.ed from 
the antitoxin by dialysis. 

(h) Pyecipithi S'ryittu.—By {Iciiaturalising the foreign 
albumins from an emiilsoid into a suspensoid state, and at the 
same time causing an alteration in the electrolytic charge 
of the solution. This causes coagulation which in most 
cases is irreve.rsilile. 

When insoluble substances, e.ff. bacterial suspensions, red 
blood-cells, etc., are injected into an animal, Die tissues res- 
pond ditlerently as they have to break down masses of 
foreign proteins instead of dealing with proteins in solution 
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(oxotoxins, 6tc.). Such iuBiSscs must be broken down by the 
enzyme action of the lixed connective tissue cells and leuco- 
cytes into soluble products as the result of their digestive 
action. The different stages of this digestive enzyme are 
shown in the serum in the following ways : 

A. Bactericidal Action — This action is compared to that 
shown by the various enzymes in breaking down the natural 
proteins from an emulsoid state into metaproteins, etc., in a 
suspensoid state. Thus leading to : — 

(1) Death of the bacteria by digestion of the natural 
proteins as shown by bactericidal sera. 

(2) The slowing of the movement that precedes death, 
and the alteration of the viscosity of the plant cell as the 
result of digestion. The bacteria tend to clump together 
owing to Brownian movement and increased viscosity, as 
shown by agglutinins. 

(3) Finally the bacteria are killed and completely dis- 
solved into still lower proteins— ^The Bacteriolysins.'' 

B. Wright considers that after artificial immunisation 
by bacterial emulsions certain substances are formed in the 
blood— ^^opsonins’'— which increase the avidity of the poly- 
morphoneuclear leucocytes, and so help in resisting the 
invasion of the tissues by bacteria. 

An enzyme requires the presence of a coenzyme to digest 
proteins so does the analogous amboceptor ; immune body or 
bacteriolysin requires the presence of a complement or alexin 
to digest bacteria, cells, etc. Most of the bactericidal sera 
may be regarded as sera containing specific enzymes for the 
particular bacteria. The delicate nature of most enzymes to 
temperature, violent shaking, etc., offers a possible explana- 
tion to the small value these bactericidal sera have in 
practice. 

Specific diagnosis. — In the successful treatment of a 
case by vaccine or serum therapy it is essential to find the 
causative organism or organisms of the disease. The isolated 
organism, if it happens to be one that forms exotoxins 
enables us to employ antitoxic serum as early as possible, or 
if one that only forms endotoxins, the bacilli can then be 
killed and employed as a vaccine for the immunisation of the 
patient from whom they were cultivated. Various methods 
may be employed in determining the specific organism, — 

(1) The organism can be cultivated from the tissue and 
identified by the various bacteriological methods. This is 
the only sure and safe method. 

(2) The detection of certain specific bodies produced in 
the host by the causative organism, e.g. (a) the determination 
of antibodies, specific agglutinins, as in the well-known 
Widal test ; {b) the determination of specific hacteriolysins, 
Ihe estimation of the agglutination depends on knowing the 
norm^U agglutinating power of the blood, that of persons 



ADMINlrtTRATlON OF SFKlIiM <109 

inoculat.ed, and tlui corrcid, approoial.ioii of flic cxisfoiieo of 
in (doHoly a!li(sd infccf'.ions, r (j. fhe t.y])lioid 
coafrKl”*''*'”'*^ i" paratyphoid hivor. 

(;() Oo.rf.aiu non-Hi)(*citic. (,os1.h, (i) (,ho detoruiiuation of 
comi)lcm<‘.nt. do.viafiiif^ l)odio.s, aw in th(» WaHHorman’s roaction, 
the cobra vc.nom and platimun cldorido tests for syphilis ; (ii) 
in cer(,ain disi'-ases a Viiry definite blood picture is given by 
estiinaf.ing ( he number and variety of the leucocytes present 
in (lie eireuhiting blood. 

The, above, me.nl.ione.d tesl.s are given in order to insist 
that the nvognif-ion of the specific organism is the only sure 
test, and the emi>loynient of if. is an essential preliminary 
before the, employnnud, of serum or vaccine therajiy. 

A diagnosis having been made as to the camsative orga- 
nism, the next sf.ep is to apply the treatment necessary for 
the case. A Just, ai>i)r<‘ciation bet, ween the value of a given 
drug or vaccine must be made, in every case, thus in impetigo 
contagiosa the specificity of unguentum hydrargyri ammo- 
niati rende.rs vaitcine treatment unnecessary, whilst the em- 
ployment of calx Hulphurata is not justilialile in folliculitis 
due to stapliylococcus witliout using vaccine therapy,- again 
in tlie liysc.nt.ery duo to Khiga’s bacillus, the early use of 
antitoxic serum with magnesium sulphate is the only legiti- 
mate treatment lo adopt.. 

In tlie treat, ment of haeterial iliseases eitlier with serum 
or vaccine, t he aim is to assist t.Iie natural forces of the body 
in their struggle with the. invading orgauism, either by 
supplying suhstanc<‘.H which w'ill neutralise tlie jioisons of 
the invucier (antitoxin), or hy stimulating tlie cells of the 
body, not engagcil in the struggle, t o manufacture antibodies. 
This method of treating infoctious diseases is known as 
apecific therujuj. 

Method of administration 

(o) .SabcftinwcoMs///,— This is the common route and is 
usually adopted, the best site being the loose cellular tissue 
of the Hank or the lower abdomen, or the thigh under the 
fascia lata. The usual cleaiiliness having been done the needle 
is inserted hy stretching the skin. When a large quantity 
is to be given, it may be injected on either side of the flank. 
The part is then covered with a little cotton wool soaked 
in collodion or Friar’s balsam. 

(h) Intrmvnotisly . — Tliis route is taken in bad cases 
Bpeoially when the injection has been lielayed. Under 
proper aseptic conditions there is very little risk, the serum 
should be diluted with tliree times its volume of normal 
saline. 

(c) Per rccf«j».— This is <lone only wlien there is any 
objection to subcutaneous route, h'irst wash out the rectum, 
and the serum diluted with normal saline to make the tot.al 
bulk not less than lOt) c.c. is slowly introduced into the 
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rectum. The utility of giving serum by this route is 
doubtful. 

(d) Oral route is sometimes recommended, although it is 
open to doubt whether this route is of any value except 
when local action in the stomach is aimed at, as for instance 
in the treatment of gastric or duodenal ulcer. Some sera 
are capable of producing specific effect when given by this 
route, specially diphtheria antitoxin. It should be diluted 
to at least 50 c.c. in bulk with normal saline and given on 
empty stomach. 

(e) Intrathecally.— This route is used in the treatment ol 
cerebrospinal fever, meningeal infections and tetanus. After 
making a lumbar puncture, an amount of cerebro-spinal fluid 
equal to the bulk of serum to be injected is first drawn out, 
the serum is then allowed to flow by gravity from a height 
of 9 to 12 inches, or injected very slowly. In either case 
the serum should be warmed to body temperature. It is 
desirable to give these injections under general antesthesia. 

The production of artificial immunity is mainly what we 
are concerned with in this section, and will be discussed 


under three heads, viz.— 

A. Bacteriophage Therapy. 

B. Serum Therapy, or passive artifi cial jmmunity. 

C. Vaccine Therapy, oracti ve affiScianSB^^ 

i , p i„ „ ^ ■ ii i ■ ■ U ^ i 


\/ A. ACTE I P AGE TH RAPY 

acteriophage.— In 1917 d’Herelle found that the 
filtrates obtained from the liquid faeces of bacillary dysentery 
cases, when added in small quantities to young cultures of 
Bacillus dysenterice (Shiga), produced lysis of the bacteria 
after a period of incubation. Filtrates of these lysed 
cultures also showed similar lytic properties. This property 
was not only transmissible in series indefinitely from culture 
to culture but was also capable of growing in strength in 
each culture. From this d’Herelle suggested that the lytic 
agent was an ultramicroscopic virus and named it bacterio- 
phage. Although the majority of subsequent workers are 
inclined to accept this view of d’Herelle yet there are some 
who believe that the lytic agent is a non-living substance of 
the nature of enzyme. This difference of opinion has stimu- 
lated greatly the study of phage and has led to very fruitful 
results. As a consequence, we are in possession of a good 
deal of facts regarding the properties of phage and its mode 
of action on bacterial organisms. Briefly, the most import- 
ant properties of phage are its tiltrability, its ability to 
multiply in the presence of young growing bacteria, its 
resistance to heat and alcohol, its susceptibility to acids and 
antiseptics, and its ability to act as an antigen And as 
regards its action on organisms we know that in the presence 
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of Bpocific plmge bacteria may get lysed, alter in viriilerice, 
change their cultural characteristics aud become moclidoil 
as regards antigenic properties. The organisms most suscep- 
tible to such action by phage are the members of the colon- 
typhoid and dysentery group and the vibrios. 

The value of phage so far avS the clinician and the public 
health worker are concerned is dependent upon its thera- 
peutic value. Jn diseases like cholera and dysentery the 
use of a specific highly ])otent jihage is said to be of some 
value both in treatment and prevention. In India at the 
present time ])hage ks Ixnng manufactured in several import- 
ant laboratories on a large scale and is being tried exten- 
sively in the field for the cure and control of cholera. Experi- 
ments so far carried out independently in the provinces of 
Madras, Assam and Uniteil Provinces, have not yielded any 
conclusive results. All f»hat can be said at present regard- 
ing the value of phage in cholera is (i) that in prophylaxis 
there is some evidence that administration of phage heliis to 
reduce mortality though not morbidity, and (ii) that in 
treatment giving of phage is better than givingno treatment, 
but it is not better than giving other recognised forms of 
treatment. 

Adminisfrafton of BacierlopUarja , — To be of any use it 
shouhi not be given with any acid or antiseptics It acts 
well in an alkaline medium, therefore alkalies can bo given 
freely, or just before its administration. It is given in 
doses of 2 c.c. on an empty stomach diluted with a little 
water, either twice a day or oftener. No other <lrug, sjie- 
cially antiseptics, should be given at least one hour before and 
after its administration. 

Bacteriophage has been ])repared for typhoid, bacillary 
dysentery and cholera* The value of typhoid bacteriophage 
is doubtful and is used during the early stage of the disease. 
The dysentery phage Is however useful in both acute and 
chronic cases, and gives good results when used early. Three 
to four ampoules should be taken daily. 

B* smill TIIBKAFY 

Under this head come the various methods by which we 
endeavour to cure a patient of a given disease by injecting 
him with the blood serum of an animal that has attained a 
high degree of active immunity either against the organism 
which is the cause of the particular disease, or against the 
toxin of the organism. 

(a) Antitoxic Sera 

The best examxdes of antitoxic sera are diphtheria and 
tetanus antitoxins. Before describing these in detail it is 
necessary to explain hO’Cv an antitoxic serum is ])repared. 
The steps in the process are 
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(1) The preparation of a powerful toxin. 

(2) The gradual immunisation of an animal against the 
toxin 

(3) The estimation of the antitoxic power of tli^ serum 

of the animal thus treated. *, 

A large animal (usually a horse is used) is gradually 
immunised by the injection of increasing doses of this toxin. 
When a high degree of immunity is considered to have been 
attained, as the animal can now stanch larger doses of the 
toxin, the antitoxic power of its serum is tested by mixing 
varying quantities of serum with a fixed amount of toxin, 
and IS expressed in immunity units. 

ANTITOXINtJ DIPIITHEKI€UM, B.P. 

(Antitox. Diphtheric.) 

Diphtheria Antitoxin 

Source— A serum, oi a preparation fiom serum, containing the antitoxic 
glopulms, which have the specific power of neutralising the toxin formed by 
Corynebaetenum dtphtherice Frepaied toy sepal ating the serum from the tolood 
of animals, which have toeen immunised toy giaded injections of sterile fUtrato 
fiom a culture of Corynebaetenum diphtherice oxi May toe used 

in the liquid foim or may toe diied These are distiitouted in sterile glass 
containers sealed to exclude toacteiia. The antitoxic globulins may toe ob- 
tained from the serum toy fi actional piecipitation, and the precipitate may be 
used either in solution, or diied 

Characters.— The seium is yellow or yellowish-brown. The antitoxic 
globulin solution is yellowish-torown or gieenish-yellow. Both liquid foims ate 
initially transparent, becoming opalescent in time odourless, with 

faint odour of the antiseptic. Solid forms are .yellowish-white powdor, or 
yellowish-torown flakes, and lesemtole liquid forms when dissolved in 10 parts 
of water 

B.P. Dose.-600 to 1000 Units (Prophylactic) ; or 10,000 to 20,000 U»lt« 
(Therapeutic) toy injection. 

T MNP IP X I€P lAGNOSTICP , B-P* 

(Toxin. Diphtheric. Diagnost.) 

Schick Test Toxin 

Source —Used for the diagnosis of susceptibility to diphtheria. Obtained 
by prepai mg a sterile filtrate from a culture on nutrient broth of Corynebac* 
terium diphtherice which, after toeing allowed to mature is diluted toefoie use so 
that 0.2 mil contains the test dose. The sterile filtrate may toe diluted with a 
sterile soluti,on of sodium chlonde to make it isotonic with blood. It is aistiT- 
touted in diluted and undiluted forms m sterile containers. 

B.P. Dose —(By mtradermal injection) 3 ms. or 0.2 mil. 

T XINP IP T ICP CAIi FACTP , .P. 

(Toxin. Diphtheric. Calefact.) 

Schick Control 

This IS Schich Test Toxin heated at temperature not Ihss than 70*C. for not 
less than five minutes. It is prepared from the same batch of Schick Test 
Toxin as that with which it is issued for use, 

B.P. Dose.— (By intradermal injection) 3 ms. or 0,2 mil. 
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TOXIIVIJM lUPlITIIKItIClIM l>KrOXI€AT UM, 

('Foxin. I )i|)]ith(‘ric. Dei.oxicat.) 

I )ipbf;hcna J’rophy lactic 

It iH fttorilo Illtiate, oi luatcual dciivcd Irom a flltiato, of acnltuieon 
nutrient brotli of (/oriptehacforium dtphthoi nv. It occurB m tlie following 
forms 

(ft) Diphtheria Toxin- Antitoxin Mixture, prepaied by adding diphtlieiia 
antitdxin to th(\ tlltrato. 

(/;) Diphtheria Toxoid or Anatoxin, prcpaiod by treating the flltiato with 
fo]*mald(‘hyd(‘. • 

(v) Diphtheria Toxoid-Antitoxin Mixture, propai cd by treating the filtrate 
wlfii forniahb'liyde, and adding .i Hmall quantity of diphtheria antitoxin. 

id) Diphtheria Toxin-Antitoxin Flocculos, piepared by adding diphtheria 
antitoxin to the tllfiMte in the prnpoilion iu‘eosHaiy to pioduce a suitable 
tloceiiiaf ion, Biqiaratlng th(‘ tloeeules, and washing and susponding m physio- 
logical Holution of Hodium idiloride 

(/o Diphtheria Toxoid-Antitoxin Floccules, pi epared by ti eating the filtiate 
with forumldoiiydip adding diphtiieria antitoxin in tlie proportion necessary 
to produce a suitable floeculation, S(‘parating the floccules, and washing and 
suspending (hem in iihysiologiiuil solution of sodium chloride. 

if) Alum Precipitated Toxoid, a suspension of white, slightly yellow or 
yidlowlsh in own particles in a colourless liquid, piepared by treating the 
filtrate wltli foimaldehydi*, adding alum in the piopoition necessary to 
produce a suitable precipltat(‘, separating the precipitate, and washing and 
suspending it In physiological solution of sodium chloride. 

nisfrlbiited in stm’ile containers. 

B.P. Dose, -dly subcutaneous injection). 1’he volume indicated on the label 
as the dose, on two or three occasions, at intervals of two to four weeks. 

Action and Uskh 

I)iphth«ria ftnUtoxin is ii8C<l as a spocific in the treatment 
of diphtiieria. It neutralises the i,oxiii elaborated by C. 
diphtherias loeally at the seat of the disease, but does not 
aiVect the vitality of the infecting organisms. The dose 
which was originally recoraiaonded was 1500 tinits; but the 
amount required as an initial dose increases with the lapse 
of time from onset of disease to the time of injection. If the 
case is not treated until the second day, give 4000 to 8,000 
units; if till the third day, 8,000 to 12,000 units. In all cases 
when the larynx is involved, the initial dose should be at 
blast 0000 units and similarly 8,000 irnits if nasal symptoms 
are present. The <lose may be repeated in 0 to 24 hours. 
Each milillitre contains 400 units, and if tiiere is any objec- 
tion to using such a large (fuantity then a concentrated high 
])Otency serum should be selected which contains 2500 units 
or more per millilitre. The serum should always he adminis- 
tered as early as possible; indeed it is of less value unless 
given within the lirst 48 hours of the disease. For this 
reason in all cases of suspected diphtheria it is well to inject 
the antitoxin at once without waiting for a bacteriological 
report; oven if the case ho not one of diphtheria no harm can 
result. Another point to remember is that diphtheria is a 
much more latial disease in children than in adults, and 
requires if anytliing larger doses of antitoxin. Bn not make 
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the mistake, of reducing the dose of antitoxin in proportion to 
the age of the patient. 

The proper place for injection is in the flank or between 
the shoulder blades. 

Preventive Inoculation. — Diphtheria antitoxin has been 
employed to confer immunity in persons exposed to diph- 
theria. The usual dose is 500 units irrespective of age. 
This gives protection after 24 hours and lasts for about 
three weeks. It has the disadvantage of rendering the 
patient hypersensitive to subsequent injections of serum (see 
Anaphylaxis, page 682). But a more lasting immunity is 
afforded by the injection of the special diphtheria prophy- 
lactic, which, as described above, consist of six different 
kinds, in which the toxin has been made harmless either by 
combining with antitoxin or modified to toxoid. These may 
be used in preference to the antitoxin serum. The immunis- 
ing power of the toxin-antitoxin mixture depends on the 
amount of the toxin and toxoid which has not been neutralised 
by the antitoxin, although it is possible that some of the 
bound toxin and toxoid are also set free. This was the original 
form of the prophylactic used, but since its use was attended 
with some danger it has been replaced by anatoxin or toxoid, 
which occasionally produces inflammatory reaction at the 
site of injection, therefore it has not been extensively used, 
but the immunising power is stronger. The toxoid-antitoxin 
mixture is free from this reaction. Toxin-antitoxin ftoccules 
when injected provoke antitoxin formation possibly due to 
slow dissociation of the floccules into their constituent parts. 
It causes no inflammation at the site of injection. A further 
improvement is the toxoid-antitoxin floccules, which are the 
best form of diphtheria prophylactic at present available 
and is absolutely safe for immunising children. The usual 
dose is 1 mil (15 ms.) given subcutaneously, followed three 
weeks later by a second dose of the same amount and 
one or two weeks later by a third dose of 1 mil. The alum 
precipitated toxoid is used in one injection of either 0.5 or 1 
mil. It induces immunity more rapidly and is the best antigen 
when rapid production of immunity is essential. The reaction 
is not rnore severe than toxoid-antitoxin. It takes about 
one to six months to develop immunity, but once developed 
it will last for more than six years. This inoculation is not 
given in the presence of actual diphtheria where immediate 
protection is needed, but is used in schools, asylums, hos- 
pitals, orphanages, etc., to protect against possible out- 
breaks. 

As a rule the prophylactic injections are given after test- 
ing the patient’s susceptibility to infection with Schick test 
toxin. This is done by injecting intradermally 3 ms. (0.2 mil) 
of toxin on the forearm, and since the skin reaction may be 
due either to the specific toxin, or to non-specific substances 
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pvfsont., a control tcKt is made on the opposite arm with the 
Schick (ioutrol in order to exclude reactions due to non- 
specific Kuhstances. A posif.ive reaction indicates that tiie 
individiml is susceptihle t.o diidd.heria, and this is sliown by 
the a.ppeara,nc,e williin trwenty-f'our f.o f.hiri.y-six lionrs of a 
circuniscrilnnl aircia of red flush. A ncf>afiive reaction indi- 
cates l.haf. the Hul»ject is innnui>e f,o dijihtheria and is shown 
by tlui al)S(nice of reaic.l ion in the arm. 

AlVTITO.XIIVllM TKTANIUll , ll.P. 

TcfaniiM A nf, it, ox in. (Anf.it, ox. 'rctanic.) 

It. 1 h a .SOI luii, or a propaiation fiom coiifaimnfj tho antitoxic globu- 

UnHWhli’h hiivf' thu stJorHlr powor of niMitraliHlng th(‘ toxin formed by Bacillus 
Ti>tnnL Propartnl by tlio .satno way as dijdithoria n.ntitoxin, except that the 
animal Is tinmunlsod with tho tlltratc from a cnlturn of B Tciani, 

Character. Thi< sarno as diphthoiia antitoxin. 

B.P. I>o*o.'-'l'r<iphyla'itl<‘, 1000 to 2000 Units ; Tiunapentic, 20,000 to 40,000 
Units ; iiy injection. 


A(5TH)N ani> Uhkh 

Tlio main use of antitetanic serum is for the prevention 
of tetanus followiujj: contused and lacerated wounds. For 
this purpose 1000 to .‘5000 units are injected as soon as 
possible and if the wound is extensive and badly lacerated 
a secoml injection is ^civen wif.hin 1 to i> days. Tins serum 
when used for prophylactic purposes sliould contain not less 
than .‘500 units (- IfiO American units) per mil. The dried 
material must not contain less than .‘5000 units per gramme. 
When the serum is used for curaf.ivo pui’iioses f,he potency 
must not be less than 1(500 units per mil and solid prepara- 
tions of not less than .'5,000 and 1(5,000 units per gramme. 
The ttitanus bacillus usually grows in the wound only for 
the llrst few days after injury, and it is during this short 
space of time that most of the toxin is elaborated and reaches 
the central nervous system. Once the symptoms of tetanus 
have developed, It means that the toxin has reached the nerve 
cells in the brain and spinal cord. The antitoxin molecule is 
too large to dialyse through the vessel walls into cerebro- 
spinal fluid. The serum must therefore be introduced partly 
inirathecalhj aiul partly intravenously, the dose being 20,000 
units, to bo repeated on two successive days if necessary. 
Even larger doses (80,000 to 200,000) have been recom- 
mended inlramtotmly, which prevent further toxin from the 
wound reacliing the central nervous system. It stands to 
reason that subcutaneous injection of small doses is useless 
to euro tetanus. When combined with intravenous injection 
of hexamine it gives better results (see page 308). 
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ANTITOXINUM EBE ALIENS, B.F. 

(Antitox. (Edeinat.) 

Gas-gangrene Antitoxin (oedematiens) 

It is a serum, or a pieparation from serum, containing the antitoxic gloiui- 
lins which have the specific power of neutralising the toxin formed by Clostri- 
dium cedematiens. Prepared m the same way as other set urns except that the 
animal is immunised with the filtrate of a culture of Clostridium oedematiens. 
The seium may be used in the liquid form oi may be dued 

Characters.— The liquid serum is yellow or yellowish-brown The solution 
of antitoxic globulins is yellowish-biown or gieenish yellow. Both liquid 
foims aie initially transpaient, but become faintly opalescent on Iceeplng 
They are odouiless with a faint odour of any antiseptic used. The solid forms 
are yellowish- white powdeis, or yellowish-bi own flakes When dissolved m 
10 parts of watei, they lesemble the liquid forms in colour and appearance. 

N B. The label should state —(1) whether the product is serum, dried serum, 
solution of antitoxic globulins, oi diied antitoxic globulins, (2) the date after 
which it should not be used It should also state the minimum total numbei of 
Units in the container, either (a) the number of units in mils oi gi ms , or {h) the 
total number of mils of liquid, or giammes of diied product, in the container. 

BP. Dose . — FropTiylaetiCi 20,000 Units; Therapeutic^ 60,000 to 100,000 Units, 
by injection 


AXTITOXIXU WEECHICXI , B.F. 

(Antitox. Welchio.) 

Gas- gangrene Antitoxin (perfringens) 

It IS a seimm, or a piepaiation fiom seium, containing the antitoxic globu- 
lins, which have the specific powei of neutralising the toxin formed by 
Bacillus perfringens {Bacillus Welchii). 

Prepaied in the same way as other serum, except that the animal is immu- 
nised with the filtrate from a culture of Bacillus peifringens (B Welchti). Charac- 
ters are the same as othei seia 

B.P —Prophylactic, 4,000 Units, by injection; Thei apeutic, to 

20,000 Units, intravenously. 

AXTITOXINE VI lOSEFTICFM, B.F. 

(Antitox. Vibrioseptic.) 

Gas-gangrene Antitoxin (vibrion septiqne) 

It IS a seium, 01 a preparation from seium, containing the antitoxic globu- 
lins which have the specific power of neutialismg the toxin foimcMl by the 
Clostridium, commonly known as Vibiion Septique 

Prepared in the same way as othei sera except that injections are made 
with the filtiate fiom a culture of the Clostridium, commonly known as Vibrion 
Septique, in a fluid medium. 

B.P ’bosQ-Piophylachc, 5000 Units, Therapeutic, 10,000 to 20,000 Units bv 
injection ’ ^ 


Action and UfciEg 

Gas-gangrene is a gangrene of the body tissues caused by 
the different gas-producing bacteria. Gas-gangrene may occur 
from infection with three different types of organisms and the 
serum should be selected according to the invasion with the 
particular type. In severe forms, the tissue when pressed 
crepitates from the liberation of gas inside. Infection with 
these organisms is the cause of peritonitis and intestinal para- 
lysis which follow abdominal operations; therefore it is used 
as a prophylactic in acute intestinal obstruction, appendicitis 
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and in acnio pcrif.oiuias wiili obstruction, when 4000 units 
are inJccli(‘.<L before oixn’al/ion intnivenonsly, followed by intra- 
muscular injections of smaller doses liarf^^er doses ’(3 0,000 
tinits) aiHi used for curative purposes intravenously, followed 
by snmller dost‘>s unliil Eie bowels act regularly. 

Xm rVOXiM M SrAVHYIAH iH i li im, B.P. 

( An( Uo\. Stnpliylococc.) 

Staph ylo<*()(*cus Antitoxin 

(( IS a scnuii, oi a pt I'pa,! rilinn h*nm s<m mu, coTitaining tho antitoxic globu- 
lins wliK’li iiavc tln‘ sjK'cjth* power of luMitialisnig the toxin formed by certain 
Htrains of Sfftp//t//ururn(s It In pri'paied m ilu‘ same way as other scrums 
exei'pt limt injeeiions ai(‘ madt* willi the st(‘iilt‘ tillrate fiom a (;ultuic of 
Sfit)ilnfhu'<)n'Ks pipufi'nt'it m a Milt a hie miMtium. 

CharactorH. Same a., otlim* serums 

l^altellup? i.hmild he snme as othm' sei’ti., 

B.n. 5000 to 20,000 Unite, hy mjee.tlon. 

A<'TI()N‘ anu Usms 

Hitiphylococcic antitoxin is used in cases of generalised 
toxumiia or septicaunia duo to stapliylococcus infection, 
either as a ]>rophylactic in doses of 2,000 to 4,000 units, or 
as a cural-ive. ]>ropbylaci,ic dose is given when there is 

risk of gciuM'al infection in (‘-ases of carbuncles, mastoiditis, 
oHttsom.ViOil is, or before o]><u'ations. Majority of the stOii)hy- 
locotantl iidVctions of tlie skin improve under local treatment, 
with Honui a ge-neralistui toxannia or sejiticaunia may follow 
which tiemand administral.ion of staphylococcus antitoxin. 
It is cJiieily <*nicacious in ]>ya‘mic cases. 

Sfftphiflonwrus pr<q)are.d by tr(‘.at-ing the toxin with 

formahiehyde, is often us<^ful in chronic ostiiomyiditis, })ersis- 
tent boils, and other skin alfmdions due to staphylococcus. 
It is given hy weekly injections in doses of 0.65 to 1 mil* 

Hmirn AivTiBVHENTKiucjrifi: (Ninc;A),B.F* 

IScnim Anti<iys<*nteric, (Hhiga) ] 

Anti-tiy.Moitery Serum (Shiga) 

U if< a siuMim, nr a preparation from sorum, containing thiUmmnne sub* 
HtatumM, wliich have a Hpm'lUc value, when Injected into porsont; infected 
by iiftn/ittn (Shigai. 

It Ih preparmi ni the Hjurm way and han the name ciiai actors m other 
Mimllar Hora, except that the animals are immuniKccl with cultures, or llltratea 
of ciihurns, of the /?. 

B,P, Do»e.-4,000 tit 10,000 Units (by injection ). 

AdTION AND U.SKS 

Its (sarly use improves the outlook of bacillary dysentery 
and whenever possible it sliould be given intravenously after 
llrst testing tlie sensitiveness of the patient with | to 2 c.c. 
of the serum given subcutaneously twelve hours before the 
largo intravenous <1086. Bhiga claims that by its use he has 
reduced the mortality from bacillary dysentery in Japan 
from J 5 p.c. to 9 p.c. This was certainly the general ex- 
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perienco during the war. The dose is 20 c.c. and should be 
given if possible within the first 24 hours of the disease; 
after 48 hours it has little curative value. It is important 
to use a polyvalent serum as there are various strains of this 
bacillus. Ordinarily 1 c.c. is equal to 1000 units, and the 
most potent preparation contains as much as 5000 units 
per c.c. 

SE tJ ANTI ENINO COCCICE , B.F.€- 

(Serum Antimeningococcic.) 

Anti-meningococcus Serum 

It is a seium obtained fiom the blood of hoises which have been immunised 
against stiains of the meningococcus {Diplococcus intracellularts meningitidis 
■Weichselbaum or Neisseiia memngztidis\ isolated from diffeient sources Four 
seiological types of the meningococcus aie known, viz. type I, II, III, and IV, 
and the seium is piepaied by immunising the horses to all four types. The 
serum is a polyvalent serum G-roup I coi responds to Gordon’s types I and 
III, and Group II, to Gordon’s types II and IV 

Dose.—lO to 30 mils by intrathecal oi intravenous injection 

Action and Uses 

The serum ordinarily in use is a polyvalent one prepared against 
a number of strains belonging to the different types of meningococci. 
Daring an epidemic period the strains isolated usually belong to types 
I and III (Group I) and when the type of the organism isolated from 
a case can be determined, and it belongs to either of these, a Group I 
serum may be used. The serum should be injected both intrathecally 
and intravenously. In giving injections by lumbar puncture the 
cerebro-spinai fluid escaping under pressure should be measured and 
replaced by a smaller quantity of serum. The serum should be 
warmed to body temperature by immersion in water at 40°F. and at 
least 30 o o. given if possible. The injection should be repeated 
according to the gravity of the case, and may be required at intervals 
of 12 to 24 hours. Intravenous injection of 20 c.c. to 50 o.c. should 
also be employed as early as possible. Both concentrated and un- 
oonoentrated sera are prepared. No accurate method of standard- 
isation is available for anti-meningococcus serum. 

Ferry's Anhtoxte This serum, jirepaied by the use of the 

filtrable toxin of the meningococcus obtained from young bouillon 
cultures, is at present under trial. The serum is standardised and is 
considered to have a high antitoxic value As in the case of the 
other antimeningococcal serum the best results have been obtained 
by it when used at the earliest stage of the disease. 

Dose.— 20 to 40 mils mtraspinally ; 60 to 100 mils (with twice as 
much normal saline) intravenously. 

Anti-venom Sera.— Sera which are capable of neutralising the toxic 
action of the venoms of poisonous snakes are prepared in different 
parts of the world against the venoms of local species. The Pasteur 
Institute, Paris, prepares four kinds for use against the venoms of 
snakes occurring in Europe, Africa (2) and India and Egypt. 

Other anti-venom sera are prepared in India, South Africa, 
Australia, South America and other countries for local use. 

The principle of their preparation is the same as in the case of 
other antitoxic sera, horses being immunised by the injection of 
progressive doses of solutions of the dried snake venom instead of 
filtered bacterial toxins. Anti- venom sera are standardised accurately 
by determining the amount of serum required to neutralise a given 
quantity of venom when a mixture of the two is injected into test 
animals 

Dose.— 100 mils or more, intravenously. 
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Kasauli Antivenene — ThiH s(^rmn is pnsparod against the venoms 
of th(‘ Indian (hibra (Naja tripudiann) and the Dahoia {Vipera 
h'HSfidlii), preparation issue<l is a solid, ion of the psendoglobnlm 

h'uction of t,h(‘ serum which contains all the efftHd,ive antitoxin and 
repn^smds a, four-fold concentration of the original serum. IHie 
antivenene is pr(‘S(‘rved by th<*i addition of 0.35 percent tricresol and 
retains its potency for tw<I years. Phials of JO c..c. are issued and it 
is stamlardised to nmitralise at huist 2 mg of cobra venom and 4 mg. 
of ilaboia v<‘nom pm* cul)i<* centimetre. 

'file contents of one or t-wo phials should be injected in the case 
of daboia bit(‘ and two or niori^ in the case of cobra bite. The 
inji^ctions should b(‘ n^peat.ed if the symptoms do not rapidly improve. 
Injections should always lx*) given intra,venously when possible UvS the 
antivenmu' is s<n'(*ral times more effective by this route than when 
given subcutanixnisly or intramuscularly. 

SNAKE VENOMS 

Hnake vmiom is the secretion <\)eciml or expressed from the salivary 
glamis of iPdferent types of snakes. It contains toxic principles which 
are thermostalde, and coagulable proteins which are thermolabile. 
The main active principles are: wcurotem (found in excess in cobra 
venom), hwnmrrh<min {found in excess in viper venom), cytolystn, 
(causes intravascular clotting). Other substances are iibriii ferment, 
pr()t<‘oIvtic ferments, e]>ithehal cells, etc. 

Cobra Venom. Owing to the presence of neurotoxin and on 
iifcoiint of its depressant action on the sensory nerve endings, it has 
been used as au analgesus to relieve all forms of pain specially of 
neuralgic nature. It is used hy subcutaneous or intramuscular 
mjection, and into the growth in malignant disease. The results 
have not been very (mcou raging and the .same elfect may he obtained 
l>y morphine and at. a le.ss cost. It has however been used with better 
result in opilepay, although its use must regarded as empirical, 
ft has hmm suggested that the ettVid may he something in t,)ie nature 
of protein shock. 

Vetiene.^ — is alb'ged to be a mixture of differmit snake venoms, viz. 
puff-adder venom, wight-udder venom, cobra venom and mamba 
venom. Ikseful in epilepsy and in all forms of menial dist urbances. 

Dose 5 ms. Hubcutaneously as an initial <lose, increased at 
intervals of 2, 3, and 4 weeks to a maximum of 40 ms. 

Viper Venom. - The venom of Russell viper has a strong coagulant 
action in very small dilutions. One drop of 1 in 1000 solution will 
clot 10 drops of hamiolytic5 blood in 17 seconds, and a solution of 1 m 
KKMKK) in 60 secomis. It lias therefore iieen used as a powerfnl 
hanuostatic to stop oozing of tdood after operation ot tonsillectomy, 
after extraction of tooth, in scurvy, and in haunophilia. ^ 

Stypven is Russell vip<‘r venom for local application to control 
bleeding. The solution is prepanul fresh and remains stable for 

seven days. . , , x i 

Mocassin Venom. -Mocassin snake venom is used subcutaneously 
or intraderinally in doses of 0.4 mil of a 1 in 8000 solution. Sinc^ it 
decreases the permeability of the capillaries it has been used m 
purpura haunorrhagica and other forms of internal haemorrhages, e.g- 
menorrtmgia hut not in hannophilia. 

{b) Antibacterial Sera 

In thp oreparntion of these sera the immunisation has been carried 
out by the injection of living or dead bacteria which are the cause of 
the disease against which it is wished to secure protection., rhey 
are not antitoxic hut they are bactericidal. In addition to this there 
is one very important difference between antitoxic and antibac- 
terial sera. Whereas in antitoxic sera the actual substance which 
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neutralises the toxm is of the nature of a chemical antidote, the 
bactericidal effects of the antibacterial sera require the presence of 
two distinct substances which are called the “immune body^^ and the 
“complement.’^ The immune body is only developed in the serum 
after the injection of bacteria, but once developed it is fairly stable. 
The complement on the other hand is present in normal serum in a 
small quantity but it is easily destroyed by heat, and it rapidly 
disappears from the serum after withdrawal from the body. Ilie 
complement appears to be of the nature of a ferment and it is prob- 
able that it IS the actual bactericidal agent, whilst the “imrpune body^^ 
is merely the connecting link between it and the bacterium upon 
which it acts. 

Be that as it may, there can be no doubt of the following facts : — 

1. In order that an antibacterial serum may be of any use the 
presence of both “immune body” and “complement” is necessary. 

2. The “complement” rapidly disappears from the serum after it 
has been withdrawn from the body 

3. The “complement” which exists naturally in human blood 
serum does not appear to act in conjunction with the “immune body” 
contained in the serum of the horse. 

The practical result is that all these sera must be fresh, and to 
prevent deterioration they are kept m an ice chamber. They were 
largely manufactured by various chemical firms with the hope that 
because the diphtheria antitoxin had a distinct curative effect, that 
every other bacteria whether they produced an exo toxin or not, 
should give similar results. 

SE r ANTIPN IT OC CCICIT I, B-F. 

(Serum Antipneumococc. I) 

Antipneumococcio Serum (Type I ) 

It IS a seium, oi a prepai’ation fiom serum, containing the immune sub- 
stances which have a specific therapeutic action, when injected into persons 
suffering fiom certain diseases due to Biplococcus pnewnomce. 

It IS prepared hy separatrng the serum from the blood of animals, which 
have been immunised by graded injections of cultures of Biplococcus pncumo' 
m(B (tpye I) The serum may be used in the liquid foim or may be dued The 
globulins, containing the specific immune substances, may be obtained fiom 
the serum by fractional pi ecipitation, and the piecipitate may be used eithei 
in solution or diied 

Characters— Same as other sera 

The label should state the minimum total number of Units in the container, 
or the numbei of Units in mil or m grm , oi the total numbci of millilitres of 
liquid, or giammes of dried product, in the container ; and the date after which 
the preparation is not intended to be used. 

ISTB.— It should not be used later then two yeais aftei the date of manu- 
facture 

B. P Dose —60,000 to 160,000 Units, by intravenous injection. 

SE U ANTIPNEE 0€ CCICIT 11, B.P. 

(Serum Antipneumococc. II) 

Antipneumococcus Serum (Type II) 

The mode of preparation, characters, assay, storage, and dose are the same 
as for Antipneumococcus Sezum (Type I) with the modification that suitable 
strains of Btplococeus pneumonice (type II) are used in the piepaiation and 
assay of the serum. 

Action and Uses 

The discovery of serological types of pneumococci have 
demonstrated why early attempts to produce an effective 
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Bcruiu failed, and also sliowed tliaf the problem was com- 
plicated by the fact thati each type required its own s])ecilic 
ficruin. Th('. piKMinuxaxuuis produces a specilic soluble anti- 
^(ui whiidi accumulates in the blood in large ((uantities, and 
the obj(ad. of H<u’um treatment is to raise the concentration 
of th(‘/ antibody to nn adequate level. For this end the 
ant.igen alr(‘,jMly pn^.sent must be neutralised, and it is there- 
for<‘. n<xM‘ssairy to inject ea.rly and in large doses. The serum 
is not ant.itoxh*, but bactericidal, and aids ])hagocytosis. 

The. (dlVcts iii <Mns(is of ])rimary ])neumonia are shown by 
a rji[)i<l fa.ll of t tunpera-ture and ])rogresBive disappearance of 
all signs of loxaunia The cyanosis disa»ppears after the first 
or H(XM)nd dos(v whicli is viuy <diaracteristic, and the viscid, 
hhxxl-slairxxl, nisly sputum changes to a loose, purulent 
expect oration. 

Tlie b(‘st> results are obtained if the treatment is started 
early. The tirst dose is lh,t)0() units of type I and of type II 
antibody As long as t.lx^ temperature remains high, or in 
th(‘. ])r(»H(mce of toxiemia, the injections are re])eatcd every 
eighti to t welve hours. Home nxuHumend larger doses, 
•MbtMin to rdhdtMl units in moderately severe cases, and double 
ihv, amount in s<n'ere castes in tbo first twenty-four hours. 
When the cas(s is typed, a monovalent serum may be given. 
If (iue to tyjK^ IV, do not give the injection after the third 
doHiq as t he ant.ibody for these strains are so feeble that it 
will he. oflittie use. * Huhse<pient injections depend upon the 
condition of the, patient. The s(U‘iim is expeirsive, and if it 
is to he use.d eseonomieally the t^qx’* of infection should bo 
<letermined, wlueh is not. so easily ]>ossibh5 for ])atients 
treatixl in tlxdr own homes. Theixj may therefore bo con- 
siderable (lelay which means the administration of larger 
doses. 

It is best given intravenously, and repeated injections 
recpiirii consi<lcrable dexterity, specially in children. 

Unpleasant symptoms sucli as rigors, anaphylactic shock, 
and respiratory * distress may occur, but these should not 
prevent its a<iminlHtration as they are usually relieved by an 
injection of adrenaliix^. It is however inadvisable to inject 
the serum into Hubjeets sutfering from allergic conditions, 
e.(j, asthmatics, or int.o elderly persons with arterio-sclerosis.’*' 

It has also been used in ]>nmary pneumococcal meningitis 
and primary pmmmococcal peritonitis. 

Sdavo‘s Serum for Anthrax, ^This is an anfi-bar.tcrial serniu 
pretmrtxi by inmuiniHingahor.se again.st the Bacillys authracis. Ihe 
dose of the Hcrmn recoimn<mde<l in ordinary cases is 80 to 40 c.c. sub- 
dividetl into three or four injections suhcutaneonsly into (Utterent 
oarls of the abdomen, ami followed in 24 hours, it necessary, by 
further iniertions of from 20 to 80 e.c. In grave oases the injection 
Hhouhi b(f intravenous, preferably into one of the snperlicial veins on 
the back of the hmxb The dose in this case should bo 10 o.o. tol- 

* W.H. Wynn. JiritiBh M$dkal Joimifd, .Jan. 31. 
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lowed in an hour or two, where there is no improvement, by another 
similar dose. 

In an ordinary case of malignant pustule, such as is seen in those 
dealing with hides, if seen at an early stage, a single in.iection may 
be sufficient to effect a complete cure with very little loss of 
substance. 

Antistreptococcic serum.— It is a polyvalent serum used in different 
streptococcal infections, but the results are not very encouraging 
owing to the fact that the complement disappears very soon. Fresh 
serums, if available, can be used with some success in puerperal 
sepsis, erysipelas, and other streptococcal iniections. 

IVOK AXj S U 

Antilytic Serum 

It is generally prepared from the blood of healthy horse or sheep. 
The blood is first withdrawn and allowed to clot and when the serum 
separates it is collected and a small quantity of preservative (gen- 
erally cresol) added. Finally it is tested to determine its hfcmolytio 
and toxic properties, and bacteriologically examined for sterility. 

It contains serum globulins, serum albumin, fibrin ferment and the 
natural chemical substances of the blood. 

Dose — 150 to 300 ms. or 10 to 20 mils. 

Action and Uses 

Owing to the presence of antitrypsin, which neutralises the 
proteolytic ferments of pns, normal horse serum is used as a local 
application to promote healing of old wounds and chronic ulcers. As 
it contains fibrin ferment it helps coagulation of blood, and is largely 
used by subcutaueous or intramuscular injection as a haemostatic in 
internal haemorrhages, eg. haemophilia, which is believed to be due 
to deficiency of thrombokinase m the blood, purpura and in gastric 
and duodenal ulcers with haemorrhage. It is given orally and sub- 
cutaneously in anaemia, and in debihty due to chronic diseases. 

Anaphylaxis 

It has been observed that if an animal is injected subcutaneously 
or intravenously with some foreign soluble protein, whether toxic or 
not, it produces no symptoms at all, but a subsequent injection of the 
same protein, after an interval of 10 to 15 days, produces a rapid and 
even fatal poisoning This reaction is specific for each protein, i.e, 
if the first injection consisted of horse serum, any other animal serum 
will have little or no reaction. This phenomenon is known as 
“anaphylactic shock, and resembles those produced by the injection 
' of peptone, or histamine. These poisoning symptoms are of the same 
type no matter what protein substance is given. The symptoms are 
a fail of temperature, constriction of bronchial muscles as evidenced 
by pulmonary distress and asphyxia, fall of blood-pressure from 
relaxation of the capillaries, local urticarial reactions, stimulation of 
the smooth muscles, e.g of the stomach, intestine and uterus, and 
diminished coagulability of the blood. The severity of the symptoms 
varies m different persons and the symptoms usually pass off in the 
course of an hour or two. 

The term anaphylaxis was originally used to explain a condition 
opposite to immunity, but it is now used to designate all artificially 
induced conditions of hypersensitiveness in man and lower animals. 

This sensitiveness to second injection remains in man possibly 
throughout life, and is of considerable importance in serum treatment, 
e.g. a patient who had a previous course of serum and has to be treated 
with it again. In case there is suspicion that the sensitive state may 
exist, a preliminary injection of 0.1 c.c. of horse serum or the serum 
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io Ix-i listed in inf.rn,(l<'nnaljy. If no rosiofcion follows wnilim 

ono hour, fho pat/nuit is nonseusi<,iv(‘. 

Various thoonos have Ihmui advancod to explain the cause of this 
anaphylactic reaction Kriedher^^iu' suj^f^ested that the antigen com- 
bined With the ani.ibody giving rise to precipitin, which by com- 
bining with the alexin circulating in the blood formed miaplnjlo- 
foxiii^ t.lie <*aus(^ of anaphylactic phenomena. Others again believe 
that. tlH‘ leacfiion is due to <listurba.nce of the delicately adjusted 
colloid balance of the blood ])roducing ileposits of fibrin. Dale and 
Laid law' ])oint.ed out t.hat. an injection of hist amine into guinea-x>igs 
produceil symptoms similar to those of anaphylaxis, though not 
identical. Acimrding t.o them t.he first injection helps the formation 
of a new' antagonistic, body prenpifin, which penetrates the cells of 
unstriated muscles and other tissiuxs, with the second injection the 
protein (antigen) ixmetrating into tluw-ells reacts with the precipitin 
pnuiucing the typical symptoms 

Allergy or is tlui unnatural or exaggerated 

Huscept ihilit y to a suhstance w'liich is harmless in similar amounts to 
the nuMority of the members of the same specu^s. Allergy difters 
from anapliylaxis in that the rmiction does not usually desensitise. 
Examples oi' allergy are the various food idiosyncrasies, appear- 
ance of urticaria, .soim^ forms of hay fever, many cases of spasmodic 
asthma, The nature of sensitisation may be determined in some 
cases by performing cutaneous inoculation with a series of protein 
Hoiufioiis (sec Protein I’herapy). 

A(ipr-p(ftH'ts nf *SV*m. —.‘\am in ist ration of sterile normal horse- 
serum even for the lirst time, som(‘times gives rise to various clinical 
manifestations commonly known as norum sicknasfs The usual 
symptoms ar<^ cutammus rashes, f<‘ver, <xulema and joint pains. These 
generally appear between eight and fourteen (lays, and are avoided 
by the n*st‘ or calcium. A concentrated serum is not. likely to ])rodnc(5 
tll(»se symptoms as wdiole seruni, due possibly to the smalhu’ dose of 
file former. Serum sickiH‘Ss is also a form of anaphylactic pheno- 
menon although it is customary to (Mill t.lu* siwau-e, fatal and rare 
instanc<*s of dmith following tlu^ use of s(‘ruin as anapUvlaxis. 

Treatment of Serum Disoaso. 'I'his may Ix^ either tor t.ln^ prevcm- 
tlon of anaphylactic shock or to combat the symptoms w'hen the 
nmnif(‘Htat ions* have, lnH[ut.e of tlu^ prmmutions taken, appearmi. 

l*rophfflfiviir Trpatmmit, I, <hUeium intlu^ form of chloride, gluc.o- 
nate or lactate should he given after all tlnwapentic serum injections 
in 10 to 15 gr. doses, three or four times a day. Adrenaline (5 to 8 
ms.) is always useful and may be combined with the serum, or atro- 
pine may be used. , , , , i i,- 

2« The second injection may be rendered harmless by diluting it 
xvith normal saline solution in the proportion of 1 in 10. ^ 

3, UmrBdkn'a Method of A nti-annphp lactic V acMnation, — r hiB 
consists of giving injections of small amounts ol the serum before the 
massive injection. , , . ^ 

Curaiim Treabmnt ^ I’he patient should receive a purgative and 
kept on iniik diet for a few days. If the symptoms are sudden and 
urgent, 4 to 0 c.c. of ef/icr should be given intramuscularly, followed 
by the administration cutciuw either by the mouth or as injection. 
Atropififi hypodermically folio we<l by adrefialine. These reactions 
are also controlled by oral use of pancreatin, and combined adminis- 
tration of sodium benzoate and salicylate. 




VAOCINK THKBAPY 


A vaccine is a sterilised suspension of organisms, living 
or dead, in normal saline, which when injected into a man 
or animal provokes formation of immunity or antibody which 
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directly or indirectly either destroys the infecting organisms 
or neutralises the toxin produced by these organisruvs* Vac- 
cines may be used for the purpose of (i) ]}remntmcj dimtse 
(prophylactic vaccines), or (ii) curing the disease. The 
vaccines are essentially the same in both cases {i.e. bacil- 
lary emulsions), the object being to stimulate the protective 
mechanism of the body to form anti-substances against the 
particular organisms and so resist the disease. The vaccines 
may be prepared from the specific organism of the disease 
(specific vaccines) or an organism may be used which does 
not cause the specific disease, e.g. a staphylococcus vaccine 
in the cure of simple parenchymatous goitre, which acts prob- 
ably by stimulating the general defensive mechanism (non- 
specifiic vaccines). 

Selection of the Or gar} ism for the Preparation of the 
Vaccines. — Vaccines are known as (a) autogenous, when the 
organism is isolated from the patient’s diseased tissue, grown 
in pure cultures and a vaccine prepared from these pure 
cultures ; (b) stock, when the causative organism is diagnosed 
clinically and the vaccine prepared from a stock laboratory 
culture. As a general rule autogenous vaccines givf the 
best results, but usually some delay occurs in their prepara- 
tion, in such cases it may be desirable to start the treat- 
ment with a stock vaccine. 

Method of Injection of Vaccine. — When the dose is to be 
given, the neck of the glass ampoule, which has been pre- 
viously well-shaken, is flamed and broken off with forceps 
sterilised in the flame, and the vaccine is drawn into the 
sterile syringe, the ampoule being held with the broken neck 
pointing downwards. The most convenient sites for subcu- 
taneous injections are the upper arm near the insertion of 
the deltoid, or below the middle of the clavicle between it 
and the nipple. The skin over the spot selected for injection 
is disinfected with solution of iodine and the injection is 
given ; a little iodine or collodion is finally applied to the 
puncture. 

Control of Boses, — The dosage may be arrived at by 
considering the following factors . — 

{a) Tox'icity of the Organism. — The majority of the orga- 
nisms we inject are highly toxic to man, eg. pneiimococcus, 
gonococcus, streptococcus, B. pyocyaneus, B. coli, Shiga, etc. 
and an initial dose of 5 to 10 millions is ample. With 
organisms of low toxicity, e g. B typhosus, staphylococcus, 
etc., an initial dose of 100 to 500 million would not cause too 
violent general and local symptoms. 

(b) Stage of the Disease.— In acute stages of the disease, 
ample toxins are already being formed and the dose should 
always be small ; thus in typhoid, Malta fever, dysentery, 
glanders, etc , the initial dose should be about 1 to 5 million, 
and slowly increased. The same applies to open tuberculosis, 
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when the T.P.E., Rlioukl commence with 0 OOOOhhOOl In 
Rubacute and chronic diseases much larger doses can be 
tolerated, t\rj, 100 million. 

(r) Pdfiouf. — Afje, the dose can be regulated by the usual 

Aire 

pharmacological ndc ot* ~ - . Ji'acc, the Indian can 

age + 12 

usually stand larger doses oF vaccines, other than tuberculin, 
which he is more sensitive to, than the European. Coloura- 
fi(ni (if tli(^ i')i((iiu'(hi(tl, in practice one has noticed that light 
coloured individuals are more sensitive than the darker 
skinned. 

(d) H)}(tciH(j and incraaslnu the, Dosarje . — Even when all 
thes(‘^ lactorw have been considered the first dose is purely 
an experinumtal one, and immunisation must be guided by 
wat<ihing the general, focal and local sympt-oms The injec- 
tions arc given every three or four days until the maximum 
dose of 1 c.c. of 1000 million non-toxic organism, or 1 c.c. of 
100 million of the more toxic ones. Three or four injections 
at weekly int^ervals are given when this dose has been 
rea<*^|ied. Usually one increases by multiples of the initial 
<!ohc, 0.1 C.C., 0.2 c.c., 0.4 c.c., 0.8 c.c., 1 c.c. When 

injecting toxic organism and dealing with sensitive patients, 
or in acu(-e <mnditionH» t-ho increases should be made cau- 
tiously in lialf tlie arithmetical progression, viz., 0.1 c.c., 0.15 
c.<^, 0.2 C.C., O.d C.C., 0.1 5 C.C., 0.75 c c., 1 c.c. J^oth the in- 
creaseH and the proper spacing of the dosage must be judged 
by local an<l fo(*al sym]>t.oms. Actiual harm can be done by 
giving too big dos<‘-H, whilst failure to respond may be due 
to employing tno weak a dose. In cases that are doing well, 
the d()S(‘*H can ho more raphlly increased without any harmful 
effects. 


IMMKIUATK ErU'^KOTS OK VA(XUNP 

ddiese. may he local, general or focal. 

( 1 ) Loml reoiHau, this is likely to appear after a prophy- 
lacUc. dost?, Le. after a large dose. In curative treatment, 
when small doses are used, this reaction is as a rule not 
observe<i, unless the initial <Ioso is large. It is doubtful if 
local reaction has any significance. 

(2) ileneml readion. as a rule prophylactic use of vaccine 
is followed by tins form of reaction. For instance, a rise of 
temperature, pains in the body or general aching, but these 
should subside within twelve to twenty-four hours. In the 
curative treatment., provided the dose is carefully regulated, 
general reaction that follows the prophylactic use is rarely 
seen. There may he a slight rise, say of one degree, and a 
general malaise. In fact the degree of general reaction is 
proportional to the amount used and the virulence of the 
bacterial endotoxin. 
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(3) Focal reaction.— ‘An exacerbation of the inflammatory 
reaction, if present at the seat of the lesion, may take place. 
It should be looked upon as specific and requires careful 
watching. This reaction should not be aimed at, although 
a mild reaction is not necessarily prejudicial to the patient. 

Yabieties oe Yacgines 

Yaccines used may be of the following kinds : — 

(a) Ordinary vaccine . — It is a simple suspension of killed 
bacteria in normal salt solution. The bacteria are killed 
either by heat, or autolysis, or by some antiseptic, e.g. cresol. 

(h) Sensitised or sero-vaccines . — These are made by bring- 
ing bacterial emulsion in contact with appropriate immune 
serum. By this process the specific antibody in the serum 
becomes fixed by the bacteria and this combination is termed 
^^sensitised^’ vaccine. 

(c) JDetoxiccated vaccines . — These are vaccines with the 
endotoxin removed on the idea of introducing larger doses to 
get proportionately larger amount of antibody. Its practical 
usefulness in preference to ordinary vaccine has not been 
established although many prefer it. 

{d) Immunogens . — This is a more recent development 
and represents simple antigens almost free from toxins and 
from bacterial cells. In their preparation the organisms are 
grown on solid media, suspended in salt solution and then 
centrifugalised ; the centrifugates forming the immunogens. 
Owing to their low protein content their use is not followed 
by any severe reactions and therefore can be given in larger 
doses. They may be used in acute and subacute conditions. 

(e) Formolised vaccines . — It has been shown that when 
a toxin is treated with formalin it loses its toxic properties 
, while retaining its antigenic power, i.e. it ceases to be a toxin, 
although when injected into an animal it stimulates the 
production of antitoxin. These are known as ‘^toxoids” in 
England and as ‘^anatoxin’’ in Prance. They are used 
largely for immunisation against diphtheria {see page 672). 

if) Diaplyte mccmes.— Douglas and Fleming pointed out 
that when bacteria were extracted with acetone they did 
not lose their antigenic property, while some became easily 
dissolved m trypsin. It was subsequently shown that a 
tryptic digest of the acetone extracted bacteria acted as a 
good antigen. Dreyer ‘‘defatted’’ bacteria by first washing 
them in formalin and then extracting them with acetone. 
By this process the tubercle bacilli lose their acid-fast 
property and the streptococci and staphylococci become 
gram negative, at the same time they become soluble in 
trypsin. Tubercle diaplyte vaccine when injected into 
animals produce an anti-tuberculous serum which contains 
more antibodies than that produced by means of bacillary 
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emulsion. Experience haw Bhown that they have no special 
advantage over ordinary vaccines. 

{(j) Antivlvm. — These are substances of microhic origin 
capable of local vaccination without the introduction of anti- 
bodi(‘vS, a-nd are made by grovvingorganisms for some weeks in 
broth uatiil tdiey cease to grow, tdltvates of such cultures 
conl-ain a specific inhibitory substance which has been named 
by Besredka as '^antivirus’’ (ncc page GGG). 

PlCOCHirLACTIO Vacoikks 

VAC1€IIVIIMr Ji.V. 

( Viiccin. Vacciiua‘) 

Vaccine Lymph 

n i« a pi epafation of the ftulKStanro obtanuMl troin the vesicles produced by 
Inoculation of vaccinia virus on the skin of healthy animals, excluding bacterial 
contamination as far as possible. In viscid, colourless liquid, containing opaque 
white matter In smspeiision. 

B.P. 0o«e -1 minim or 0.06 mil (by scaritlcatlon). 

A("n<)N AND USHS 

The main oi)joct of vaccination however is to confer immu- 
nity awainat sniall-pox. Tlie protection is less perfect and less 
permanent tlian an attack of small-pox. The susceptibility 
to smail-pox after primary vaccination returns slowly and 
the Immunity wears oil' after six years, therefore re-vaccina- 
tion shouhl he <iono every seven years and oftoner if exposed 
to infection. The immunity appears after one week, gen- 
erally about the eiglitli (iay of successful vaccination. The 
vaccine virus grows and produces an enormous number of 
colonies at the inoculated spot by tlio 8th day, when the 
antibodies appear which attack and digest the colonies pro- 
ducing toxin which cause local redness and fever. Soon 
however the micro-organisms are killed and the contents of 
the pustules become inert, but antibodies remain for a long 
time in the body. At this period the subject remains hyper- 
sensitive, and if re-vaccinated may develop anaphylaxis. 

As a rule no complication occurs if the operation is done 
under strict aseptic care. But cases of post-vaccinal en- 
cephalitis have been recorded occurring in adults previously 
unvacoinated. It appears !) to 13 days after vaccination, the 
onset being abrupt and accompanied by headache, vomiting 
and drowsiness passing on to coma. It does not occur in 
primary vaccination of infants or in secondary vaccination. 
The cause of this complication is unknown. It may be due 
to vaccinia virus directly, or indirectly by the activation of 
some unknown latent virus. 

Intraspinal, intramuscular or intravenous administration 
of serum from individuals who have recently been success- 
fully vaccinated has been tried by the French physicians 
apparently with good results. 
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VACCIlVr TYPHO-PARATYPHOSU , B.P. 

(Vaccin. Typho-paratyphos.) 

Anti-typhoid-paratyphoid Vaccine 

Syn— TA.B. Vaccine 

It IS a sterile suspension of the micro-organisms, BaciUus iyphostia, li para- 
typhosus A, and £ paratyphostis JB, which have been killed. Contains lOOO 
naillion B typhos2is, 500 million B paratyphosns A, and 500 million B para- 
typhosus B, in 1 mil In colourless opalescent liquid. 

B P Dose -First dose, 0 6 mil followed aftei 7 to 10 days by the second dose 
of 1.0 mil subcutaneously. 


Action and Uses 

T.A.B. vaccine is now largely used as a prophylactic 
against typhoid and paratyphoid infections, and is the routine 
method employed in the i^rmy and in institutions where any 
case of typhoid occurs. The vaccine used in India for Army 
purposes contains 1000 millions B. typhosus, 750 millions B. 
paratyphosus A, and 750 millions B, paratyphosus B per cubic 
centimetre. Two inoculations consisting of 0.5 c.c. and 1 
c.c. aie given at an interval of 7 to 10 days. There is gen- 
erally some reaction after the first dose which consists of 
local tenderness and swelling with slight enlargement of the 
glands. A slight rise of temperature usually occurs with 
headache and general aching. The experience of the last 
war testifies to the high value of inoculation as a method 
of prophylaxis. In the Army in India this inoculation is 
repeated at intervals of 18 months. The duration of immunity 
is about 2 years or may be less. 

The anti-typhoid vaccine (Wright) prepared from bouillon- 
grown cultures of B. typhosus only is not now used to any 
extent, suspensions from agar having replaced it. Vaccines 
consisting of B, typhosus without the addition of the para- 
typhoid strains are used in countries where the incidence of 
paratyphoid infections is low, e g. U 8. A. 

Anti-plague vaccine.~The vaccine manufactured in India is that 
of Halfkine which consists ot a bouillon culture of a virulent strain of 
B. pesUs grown at S0°P. for four weeks, killed by heating at ari<l 
preserved by the addition of 0.5 per cent, phenol. Idie dose for adult 
males is 3 o c. and for women 2 c.c. Proportionately smaller doses 
for children are given in relation of body weight. When freshly 
prepared, the vaccine may give a considerable degree of reaction and 
it IS advised that, if used within three months ot the date of manu- 
facture, the standard dose be reduced to 2 c c. Single dose inocula- 
tion is usually employed but, when practicable, the vaccine may be 
given in divided doses. 

Anti-plague vaccines consisting of bacterial suspensions from agar 
cultures are prepared at the Lister institute, London, and the Pasteur 
Institute, Pans, and elsewhere. 

Anti- cholera vaccine. — The prophylactic antioholera vaccine con- 
tains 8000 millions killed vibrios per c.c. ; 0.5 c.c. is given as the hrst 
dose and one o c. as the second dose a week later. The local reaction 
is as a rule mild, but there may be oedema, and a painful infiltra- 
tion at the site of the injection. The protection lasts for about six 
months. 
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ProphylaciH*, vaccines have been used for t!ie ])revention of colds 
rand pmnimonia, and for dysentery in jails, asylums, etc. ’ 

Attti-rabic vaccine.— As the infiad-m^ aj?eiit in rabies cannot be 
eiiltivatial on ari,ilicial nn^ilia the vaccines used for anti-rabies prophy- 
laxis ar<* pr<‘pure<l IVoin tln^ brain and spinal cord of animals which 
contain th<^ rabies virus. Pastmir found that when the virus from 
the (\o^ was passiin;ed thiou;.rb a, smues of rabbits by subdural inocula- 
tion il chaufxiul i<s chaniclm- and became ‘fixed.^ The ‘fixed virus^ is 
considereij not to be inlVidivei for man l)y inoculation into the skin 
or subcutaneous tissues. All a,nti~raluc vaccines are prepared from 
tlxed MI us an<l s<‘v<‘ral itudfiods of jireparation are employed. Pas- 
teur's ori^diiu! uudhod, which is still in use in Paris and in other 
Ihisteiir Inst itutes, consistiMl in giving a seri(‘s of doses of emulsions 
of spinal cord of passagi^ rabbits siibjiadml to dessicafion for dil^erent 
pmuods. Live ti\<‘d virus is pnssmit in the Pasteur vaccine. The 
method iii use in India,, introduced by Smujde, is the preparation of 
nil muulsion of tlie brain and spinal <‘-ord of passage rabliits treated 
with 1 p<‘r emit, <*arholi<Mici<l at for 24- hours and subsequently 

<iiiuted to rt‘du<‘,e tin* carbolic a,<-id to 0,5 per cent. SempleAs original 
treatment <‘onsiste<i ot tin* daily inoc, illation of 5 c.c. of a 1 per cent, 
emulsion for 14 days. T Ini dosage now employed is adjusted to the 
etStimat(*<l severity (>f the bite, courses of treatment varying from 7 
to 21 days bmng given ainl the strength of the vaccine vilrying from 
2 per cent, to 5 ptw cent, passage nrain. Sheep^s brain is now used 
for hulk production of tln^ vaccine. v\s the carholised anti-rabio 
vacciin* does not contain living virus and retains its prophylactic 
value f<u* over tJ uiouths it is not necessary for patients to be treated 
at a Ihistmir Institute. 1'h<^ vaccine can be sent out to hospitals 
and ilispeusaries when* treat, ment is eiisil;/ aecessihle to patients- 
Nuuierous siudi centres have been estahlishmt in India,. Neuroparalytic 
accidents have somel iuies follovvml th<i use of anti-rabic vaccune but 
tbesi* are very rare witli the carholis(»d vaccine and ai(‘ seldom fatal. 

thiHATIVK Va<’<‘1NKS 

After the discovery of the antitoxin for liiphUuu’ia there wnvS a 
rush to manufacture smmuis for every known bac/teria,l disease. A few 
years’ trial convinced the nuymuty of mmlical men of the uselessness 
of many of these antisera, with the result that majority have dis- 
appeared in the routine treatment of disease. So it was with vaccine 
therapy, after the discovery liy Wright of antityphoid inoculations, 
and the value of staphylococcus vaccines for the cure of boils, etc.j a 
boom was started in vaccine therapy, and all and sundry were in- 
oculated with a vaccine made from an organism that was supposed to 
have caused the lUseose. Out of this class, the folloxving is sane view 
of this very useful therapeutic agent. 

(o) ThA himiinimi of Vnrrine Theram. - Immunity takes time to 
develop, 2 to 8 weeks ; vaccines are theretoro useless in acute diseases 
like pneumonia, and should be reserved for subacute and chronic 
affections, 'fhe blood tiuids containing the antibodies must have 
access to the causative orgaiiism, therefore they are useless in typhoid 
mfecti<»ns of the gall bla<l<ier, and restricted in use for tuberculosis 
owing to the endarteritis present.^ The difficulty of keeping the 
secoiuiary infections under control in infections ot the lung, bowel, 
etc., and the teiHiency for the baoterioiegist to forget the value of 
treatment other than vaccines. 

The mmf of vaccine therapy are therefore reserved for subacute 
or chronic diseases; when the infective organism can readily be ob- 
tained in pure cultures; and when the antdiodies produced by the 
pratiuated inoculation of these dead bacillary emulsions can come in 
intimate contact with the organism producing the disease; and the 
secondary infective flora can be limited by proper treatment. 

44 
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, The most important of these vaccines are 

Wright’s Staphylococcal Vaccines.— The vaccine is prepared from 
the organisms found in the pus The initial dose is 100 millions in- 
creased up to 1000 to 2000 millions. The vaccine has proved most 
useful in furunculosis, folliculitis of the beard (sycosis), axilla and 
buttocks, in the secondary infections in acne In sinuses where no 
dead bone, etc., is present, and to diminish the scar tissue after 
synovitis of the tendon sheaths. 

Streptococcal Vaccines. —The initial dose is 5 millions increased 
gradually to lOOmillions The difficulty in preparing the vaccine lies 
(i) in getting the organism to grow on media, (ii) it is rareljr found in 
pure cultures, and (in) the identification of the pathogenic strains. 
Its greatest use is in eczematous conditions of the skin combined with 
stapylococcus vaccine. It is useful m erysipelas, otitis media and 
other streptococcal infections. It has a limited use in chronic rheu- 
matoid arthritis, and sprue conditions of the gut. 

B. pyocyaneus.— Dose, 10 to 100 millions, useful in ulceration of 
the skin, and in surgical sinuses. 

B. coll. — Dose, 10 millions up to 100 millions, depending on the 
toxicity of the strain. The initial dose should be 5 millions or less. Of 
great value in infection of the bladder and aepUc cystitis and pyelitis of 
pregnant women. Sometimes of use in mucous colitis. Also useful in 
puerperal sepsis when urine culture shows growth of D. coll. 

B. dYsenteTise.—Shiqa^s bacillus. — Dose, 10 to 100 millions; Flexnel*^s, 
100 to 1000 millions v ery useful m the chronic bacillap^ dysenteries 
seen m the tropics resembling a sprue. In these infections the 
intestinal ulcers have frequently streptococcus as a secondary 
infection. 

D. gonococcus.— Dose, 10 to 100 millions, and should be recently 
made, otherwise the toxin rapidly deterioiates. The majority of 
cases that come for treatment are old standing cases of gleet, where 
a secondary infection has been superadded by uretheral injections or 
instruments. It is not useful in acute cases, but in secondary symp- 
toms of gonococcal infections, eg. arthritis^ orchitis, pelvic 
Hons, etc., it gives much relief. 

Pertussis Vaccine. Syn. — Whooping Cough Vaccine. — A sterile 
suspension of Bacillus pertussis {Hcemophilus pertussis) made from 
freshly isolated cultures or from cultures preserved in such a way as 
to retain their antigenic powers. The administration of this vaccine 
is indicated in the prevention and treatment of whooping cough. In- 
oculation of contacts confers some immunity against an attack and is 
therefore useful iii controlling the spread ot the disease. Since other 
organisms are found as secondary invaders, a mixed vaccine consist- 
ing of pneumococcus, B influenza, M. catarihalis, Sta})liylococcus 
auieus, and Streptococcus haemolyticus and non hamiolyticus is often 
used. Sometimes it is mixed with only B. influenza and pneumo- 
coccus. 

Bose.^ Prophylactic, 800 million, 1600 million and 3200 million 
organisms at intervals of three to four days Curative, intial d<)S<s 
250 millon, gradually increased. 

Pneumococcus Vaccine.— Pneumococcus exhibits three serological 
groups— types I, II and III; and a heterogeneous group, comprising 
all those which do not conform to any ot the other three ty]>e8, is 
termed type IV, 

This vaccine is used in chronic and subacute infections with pneu- 
mococcus, such as empyema, aithritis, etc. It is also useful in acute 
lobar pneumonia and broncho-pneumonia, and when given to sus- 
ceptible individuals who wore exposed to infection it will abort the 
attack. 

Bose— 26 to 50 million organisms in chronic cases, to be followiMl 
at intervals of 5 to 7 days, by further injections up to the maximum 
of 2000 million, the aim being to build up lapid immunity without 



TUB^]KOOLIN 


691 


cau.sHi}^^ ii!\y focal reaction In ((rafe Inhar pneumonia, tho initial do?© 
should not, h© inor© than 5 million, this may h© doublcul alter 24 
hours. 

In chronic- bronchitis and asthma, numm'ous organisms have been 
used in the trmitment ot these conditions sometimes with great 
heiudit. 'Phe <idhculty Invs in ilmlmg the causative bacillus and 
t)n*ven(ing secondary irdections. 1'he following organisms have 
l)e<m used; H, inp\wn;:(t\ Id to 100 millions; M cntarrhaks^ 100 
to 1 000 millions ; /b sc/dus, 100 to 1000 millions; Streptococcus hcemO’' 
Ipticns, KMo 100 millions. 

vnisimr , n.i\ 

('PubenMiIin. Prist.) 

OhI 'Puberculiri 

ft Is the iMmeentrnteU tiltrat«‘ fiorn a lluui medium on which Bnnlhts Tuher- 
ctilmiH has heon i^iown. Supidied jii ti an.spaivnt, viscous tluid, yellow to 
brown in (mhiur, odniir like honey. 

BP. Do*n -thor iliaKUosl") ''(mto Vm minim or 0.001 to 0.005 mil by sub- 
cutiuiemiH Injection. (Theinpeutio mmw minim gradually incieascd, or 0000001 
mil gradually mcrease*!, by subcutaueouH tnji'ctiou. 

A<l^d()N AND fhSKN 

Ttiborculin is usod cithor for making diagnosis or for the 
treat nurnt. of tubercnloslM. The following are the different 
diugnoHtie nud hods used, viz. — 

Voii Test or Scar iti cat ion Test . — The required 

amotint (niinnte drop) is ])hiced on the skin and the part 
scarithni. In tiiberculosis there is swelling and a red flush 
after 21 lo IS hours, when tlic reacd-ion is (allied positive, 

SHhcHiancoas Test. —This is done by injtndiing subcuta- 
neously, and tiu' preseiun^ of tulMnamlosivS is indicaited by local 
induration and redness. A febrile reaction wit,h increase of 
sptdnni to any dose np to 0.001 c.c. means delluite activity; 
no reatdion to tbO! e.e. excludes active disease. Reactions 
to about 0 005 e.(h are indefinite. 

Tlie tuberculous patient may react either locally at the 
site of the injection, focally with exacerbation of signs in the 
lesion, or generally by a rise of temperature. It is for the 
rim) of temperature only that it is used in the subcutaneous 
test.* This test is more, valuable in children! than adults. 

Intradermat Test (Mantonx).— This consists in injecting 
0.1 mil of a 1 in 10,000 or 1 in 1000 dilut ionof tuberculin in 
normal saline, Positive reaction is indicated by the forma- 
tion of a red tlush with central thickening. The reaction 
appears bedwt*en 0 to 8 hours, reaches its maximum in 34 to 
48 hours. This test is very sensitive and is presumptive of 
active tuberculosis in cliildren under five. In adults nega- 
tive reaction excludes tuberculosis, but a positive reaction is 
not always indicative of active losioriB. 

The tubercle bacillus is said to consist of : {a) a protein 
part which only can make the uninfected body allergic, and 

* Unllitiay SiUli<*rIaJid, Meiifmi Presnand Circular, 11134. 
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produce a reaction in the allergic body ; (h) a lipin part, 
which causes cell necrosis ; and (c) a carbohydrate part, 
Furtfied protein derivative obtained from standard tuberculin 
(Tuberculin P.P.D ) is now available and is used for testing 
by the intradermal method, ^the dose being 0,00002 mg., and 
failing a reaction, 0.005 mg. is then given. Positive reactions 
may be classified as follows 

+ swelling from 5-10 mm. in diameter. 

+ + swelling from 10-20 mm. 

+ + + swelling more than 20 mm. 

+ + + + swelling and necrosis.* 

For curative purposes the injections are given in very 
minute doses, and gradually increased according to the reac- 
tions, as evidenced by rise of temperature, and other local 
and general reactions. But this vaccine proved a failure 
owing to excessive toxicity, and Koch ground up the bacilli 
in saline solution and allowed the emulsion to stand for some 
hours. The upper layer, Tuberculin ober— T.O. he found 
contained the fever producing element ; the deposit— -Twbcr- 
cuUn ruckstand — T B. was comparatively free from this 
danger. This residue was well washed and made up in 20 p.c. 
glycerin, the present day T. B on the market. Wright 
showed that the German school has been using too large 
doses, which was the reason of their failure. He used the 
tubercle bacillus dried and ground up in an emulsion with 
saline Tuberculin Facillary Emulsion — T.B.E. and there are 
two varieties on the market, bovine and human T.B,B. As it 
is almost impossible to count the bacilli owing to morpho- 
logical variations, the dose is estimated in milligrams of 
dried bacillary substance. 

The following may be taken as representing the present 
trend of opinion on the value of Tuberculin 

(1) Tuberculin (T.B E ) should be given in very small 
doses, 0.00000001 mg. and gradually raised, and should not 
exceed 0.001 mg. 

(2) The dose should be controlled by general reactions, 
fever, pulse ; local reactions at the site of inoculation ; and 
focal reactions at the site of the disease. The dosage should 
not be increased if these reactions are excessive. 

(3) The treatment is most useful in surgical tuberculosis 
of joints and glands due more often to the bovine type ; of 
limited value in chronic tuberculosis of the lungs and intes- 
tines. 

(4:) Tuberculin should not be employed in the acute 
stage of the disease. 

Becently much attention is being paid to the prevention 
of tuberculosis, and the main principles in this direction are 
(1) destruction of the infection, and (2) increase of individual 


Long, Seiloert and Aronson, Tubercle^ 1935, 
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resifltancc. With thiwS object in view the following methods 
have been advocated to obtain immunity, viz — 

(a) IvjcHiov of livl'tiff oirulevt tubf^rmle bacilli. This 
was found to he i.oo dangerous to try on human beings. 

(h) (he of aoirHlmf fnJmrle hacdlll. The latest attempt 
to attain this ob.ject is by the injection of B.C.G. Vaccine 
(Bacillus (Jalmette-(}uerin). This consists of bovine tubercle 
bacilluvs attenuated by 2d0 passages in 13 years on potato- 
glycerin and bile. Jnspite of varying experimental reports, 
Bdl.d. vaccine injected subcutaneously give relative im- 
munity for a time, but how long this lasts is not known. 

It ma.y be given by the mouth hut the results have not 
been very Hiuumssfuh Subcutaneous injections sometimes 
give rise to cold abscess, but less when the dose is 0.03 to 
0.02 mg. The etVect of B.C.G. vaccine as summarised by 
Heimbeck is that it tends to produce a moderate immunity 
before the appearance of allergy manifested by positive 
Pirquet reaction. It is not strong enough to prevent infec- 
tion, but prevents the infection from becoming malignant 
amt rendm*s it benign, so that it acts like a new dose of 
vaccine increasing the antibody to a point where it gives an 
allergic reaction. 

'ftlK OC FaIUTUE OE VaCKUNK TUEItACV 

'flu* cmimmncHt cause is due to tlie fact l,hat the wrong organism 
i» isolrttiul. 1'o avoid thi.s two to ihreci <‘ultur<‘S on different' media 
Hhould he tnken. If the brntetit produced <lo<‘s not go on to cure, 
another culture he made, c.f/. in an acute <‘cz(Mna, at. lirst only 

the «ta{diyIococcuH aureus uikI albus can be isolated, wheiHlie acute 
subside and the e<’/.enui we<‘'ps s(*nnn, streptococcus may 
then be rc‘covere<i from the serum. The dose may be too small, or 
too large. An individual factor may also be present, thus an adult 
with plenty of lame and muscle usually gives a good response, whilst 
the old and feeble are bad subjects tor immunisation. Rarely one 
meets with Individuals who are hypersensitive to these injections, 
for them the dose has to be very carefully and gradually increased, 
otherwise more harm than good will be done. 

'fuE AitusKs oE Vaccine Therapy 

From what has already been said, vaccines should not be employed 

(1) fn am te ius, pneumonia, septiemmia, erysipelas, and 

acute tubercuiosiH. 

|2) Whmi iimd vist, necroma or almesses are present These 

conditions should be treated surgically, and repair hastened by the 
proper application of va(*cines. Nobody would try to save a gang- 
renous leg by vaccine therapy, yet one ha.s seen large psoas abscess, 
softened glands in tlie neck, sinuses with necrosed bone, given 
vaccines. 

(3) When the camaiim organism has not been diagnomf the 
use of col i vaccines in an unknown fever, the blunderbuss vaccines 
employed tor the treatment of chronic bronchitis, injecting nou- 
patliogenic streptococci in rheumatoid arthritis. 

(4) When the organisms are not in contact with the antibodies 
present in the bloocf e.g> in superficial infections of the throat and 
nasal mucous membranes, the use of the acne bmnllus in preventing 
comedones* etc. 
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Protein Therapy 


Within recent years much doubt has been thrown on the specifi- 
city of the vaccines and sera used in the treatment of dinerent 
diseases, since it has been found that a non-specific vaccine ouiy 
sometimes be not only useful, but even act better tlian a specific 
vaccine in the treatment of a particular disease. Thus, it has l>een 
shown that some forms of gonococcus infections are greatly benefited 
by injections of other vaccines, e,g. typhoid vaccine. Upon this is 
based nonspecific protein therapy. It appears that the good effects 
observed by giving injections of peptone solutions, milk, etc., 
are due not so much to the presence of any specific substance, but 
possibly to the special kinds of foreign proteins which these injec- 
tions may contain. Similarly normal horse-sernm, sodium nucleiiuite, 
bacterial proteins and non-proteins like colloidal metals have been 
injected to provoke a reaction of the body^s defensive mechanism. 

The popular method of utilising protein therapy is by the injection 
of sterile milk, and the beneficial effects are due to the production of 
vaso-ddatation and consequent flooding of the diseased tissues with 
antibodies. Apart from milk various substances have been used to 
produce protein shook. They are (1) peptones in graduated doses 
in the treatment of bronchial asthhia, urticaria, migraine, etc.; (2) non- 
specific vaccines, e g. T.A.B. vaccine m acute and subacute artlirids, 
sciatica and general paralysis of the insane as a substitute for malarial 
therapy, and Ooly^s fluid in the treatment of malignant disease ; (3) 
artificially induced diseases, e,g malaria in the treatment of (J.P.I. ; 
(4) blood and sera, e g, auto-haem otherapy in asthma, typhus, whoop- 
ing cough and non-specific urethritis. This is done by injecting intra- 
muscularly 5 to 10 mils of patienPs own blood, and (5) vegetable and 
animal protein, eg. pollen extracts. 


Protein injections may be used therapeutically for the following 


purposes 


1 J!)esensitisaiton.^lt has been observed that certain individuals 
develop asthma, hay fever, urticaria, angioneurotic oedema, etc., due 
to their sensitiveness or idiosyncrasies to certain proteins. Whether 
it IS the actual food that causes the above conditions, or whether the 
particular foodstuff which produces within the system an antifood 
protein body to he is too sensitive, is however uncertain. 

This sensitiveness to special proteins can be tested bydiffeient 
food products. The method followed is like doing multiple Von 
PirquePs reactions, using the dried extracts in place of the tuberculin. 
It is generally done by scratching in regular sequence upon some 
surface of the body, generally the forearm, and into each succe.ssively 
is rubbed the product to which it is desired to test the sensitiveness 
of the patient If the patient gives a strong reaction at one of the 
inoculated spots, it is regarded as evidence of his sensitiveness to this 
special substance. 

Once the case is established, the patient is treated either by avoid- 
ing the particular food substance or by producing desensiti.sation by 
injecting either a specific protein (antigen) to which he is sensitive, 
or by a non-specific protein like peptone or milk. The initial dose 
should be very small to avoid any reaction Subsequent injections 
are given weekly, increasing the dose with each injection. 

2. Non-specific protein when injected parentorally is followed 
within a short time (generally from a few minutes to one hour) by a 
rise of temperature, chill, sweating and leucoponia followed by 
lencocytosis. There is an increase of atypical erythrocyte.s and blood 
platelets, increase of fibrinogen, globulin, thrombokinase, blood sugar, 
non-protein nitrogen content, proteolytic ferments. Finally it in- 
creases the permeability of the cell membranes and capillaries. Thes® 
reactions are more evident after intravenous injection, and after 
intramuscular injection m susceptible persons. Coincidently with 
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^^ROThUN Til 10 RAP Y ? 

t,hes<‘ ilM‘rr is an mcn‘a.S(‘ in Uio iuiril)0(lies and an improve- 
ment in tln‘ condihon of t,he patnmf,, and a snbsidenee of tlio 

pain ami otlnn* sympl.oms. 'flics iniprovmnent is otUm temporary, bat 
some palimitis sliow pmamunmt nnprovmmmb 

I*io<>mn therapy Inis Innm found idVniaeions in acute and sub-acute 
arthritis, gastric and duodenal ulcers. Acut e intis and otlnn- diseases 
of the eye due to local int<*ction impiove with parenteial injection of 
milk 'fhe nsnnl dosi^ is 5 c,c boibnl for 4* minutes, or any of the pro- 
parat.ions nyailabb* for tb<^ purpose may be used. Similarly intra- 
^Int.eal injections ha\(‘ bmm ii'^ml in subacute and chronic/ gonorrhoeal 
arthritis/ some(.im(‘S wit.h j^^ood results. Urticaria, migraine and 
attacks of asthma b<‘in}r dmi ta> hypm'sensitavmiess to certain proteins, 
oral use of peptom‘ is a simpb' and harmless method of checking 
tlnwe attacks. lnj<‘c, turns of Yatren-Casein, Lactolan, or Aolan 
(sterile and toxin-frei^ milk albumin) bav<‘ yuddml good results in 
gymecological pract ic(‘ attended with chronic intiammation ot the 

ai>pen<lag(‘S. , , 

(Innfra iudiratinm. -Ibic.oinpcmsatial cardiac lesion, acut.e endo- 
carditis ami pt^ricarditis. Alcoholism is an absolnle contra-imlicyation. 
It slunild not, bi* iisiul in generalised or chronic multiple infection of 
long <lunit i<m. 



PART Y 

RADIATION THERAPY 
ULTRA-VIOLET RAYS 

Light is caused by the periodic vibration or rotation of electrons, 
and IS the result of waves of energy transmitted through the ether. 
The visible light rays of the sun are composed of seven primary 
colours, at one end of which are the red rays and at the other the 
blue and the violet. In addition to these there are invisible light 
rays. At one end of the visible spectrum are invisible rays known 
as the tnfra-red rays and at the other the ultra-violet rays. The ultra- 
violet rays are the chemical rays, so called from the chemical changes 
they produce when projected on a sensitive medium. They are 
invisible light vibrations, between 400 to 100 millimicrons in length. 
The infra-red rays include the dark heafc rays. 

The composition of the rays of the sun varies with the altitude 
and the purity of the atmosphere. In fact the atmosphere screens 
off the harmful radiations. The ultra-violet rays are easily destroyed 
or made ineffective by moisture, dust and organic matters present 
in the atmosphere. In pure air there are more ultra-violet rays, so 
that the more purified air of mountain may contain twice as much 
ultra-violet rays as that of the air of the plain. 

The biological action of sunlight depends upon its intensity and 
power of penetration and absorption. An excess of heat rays is 
harmful, and it is to the preponderance of heat rays that the harmful 
effects of the tropical sun are due. Sunlight, as is well known, is 
essential to the well-being of all living beings, both animal and 
vegetable. But it is to the ultra-violet rays that most of the thera- 
peutic effects of solar radiation are attributed. 

The first effect of exposure is vaso-dilatation and oedema of the 
soft tissue, this acts as a counter-irritant and relieves congestion of 
the internal organs. After a latent period of four to eight hours there 
is erythema of the skin, although the patient may not feel anything 
at the time of exposure. The next effect is sterilisation of the super- 
ficial tissues. The short rays are strongly bactericidal, and tiiese 
are filtered out by impurities in the atmosphere before the long rays. 
After a few exposures there is pigmentation of the skin which is 
much the same as that produced from exposure to sun^s rays. This 
pigment protects the body against the ultra-violet rays, and after 
this is formed one can stand larger doses of the rays. The response 
of the skin to light varies, some skins being highly sensitive. 

There is evidence that exposure of an infected area inhibits the 
growth of micro-organisms, probably by forming some genn-killing 
body in the infected tissue. The other important effect is the regula- 
tion of calcium metabolism (seepage 99). Gates and Grant have shown 
that in partially parathyroidectomised animals irradiation hud a 
definite influence m preventing tetany, and that there was a rise of 
serum calcium after a steep decline. It bears definite relation to body 
metabolism associated with parathyroid physiology, and in the 
absence of factors which light represents, an attempt to compensate 
IS made by over-activity of the parathyroids. 

A powerful ray alters the proteins of the skin, and these abnormal 
proteins when absorbed, give rise to allergic condition in the skin 
making it intolerant to light. The ergosterol of the skin is activated 
Dy tnese rays and acquires an anfirachtUc property. 

treatment by Heliotherapy has been 
proved by Rollier, who exposed his patients to sun^s rays in the Alps. 
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In<UHHi tn^atnient for lupus, surKienUubcrculosis and rickets 

is by Heliotherapy at a hi^dier altitude, where a much greater inten- 
sity of direct sunligiit c.an lie borne, Ihit owing to the climatic and 
other eonditions that {irevail it is not possible to practise direct sun- 
light treatment, excent on a limited scale or in ceitain selected ]>arts 
in India. /Pherefore the treatment by ultra-violet rays is done chielly 
by artilicial light, and ideetrie incandescent and arc lights are largely 
usmi tor the purpose. Khadric lights possess properties similar to 
those of sunlight. ate light is full of luminous rays but there is 
also a good propoitiou of tlie rays at the violet end of the spectrum 
and a fair amount of the ullra-vitilet rays. In the incandescent lamp 
the heat rays [iredoimnate, the ultra-violet rays are absent, being 
removml by Hie glass globe. Arons in 1892 wais able to cdectrify 
mereury vapour and prodtice a light devoid of orange and red rays. 
8td>si‘(pimdly thmper-Hewitt perfected this in aghiss vacuum tube, 'so 
that when (luait/, is substituted for glass, ilie small amount of ultra- 
violet raiiiafion given otV by t-he incandescent lamp can be made 
avatlahh*. 'Phe m(‘re,ury vapour lamp, which is known as the “Kro- 
muyer lamp^' is Huu’efore largely UHe<l. This consists of a tube from 
which air has be<*n exhausted and which is filled with mercury and 
mercMiry vapour, 

'Phe mlvantages of carbon arc lamp are; (a) the output of ultra- 
violet rays being small the chances of an overdosage are less and no 
harmful etfe<ds ar<^ <d>serve(i ,* t^>) for the same reason can be used for 
treating weak ami dididitated patients in whom the use of mercury 
vapour lump may he harmful ; and (c) a large number of patients can 
be treated at the same time, since slight <UTOrs ot timing are not 
attended witli any signs of ovei dosage, 

'Phe <Hsu<lvautag<'H are; (a) consume a large amount of current 
and give off HH., ; (/d fh<‘ elect rode may burn uneiiually in open arc 
pidfern ; luui (c) the output of ultra-violet rays being less the results 
are slow, 

Th<» ultra-violet rays only ]>enetrjite a- short distamas the laomo- 
glotdn of tin* blood acting as a rml lUter scriam. Under compiession 
from sufTnee quartz upfdicators or othei imuins, the d^qit.h of penetra- 
tion is increitsed. H is im[Kir(ant to note t.hat these nctiiue. ra-ys do 
not pass through gliiss, paper, thin cloth or ointnumt. but will pUvS.s 
through sterile water. VHn uUish permits wave lengths up to 2090 
Angstrom units to pass through if. 

The therapeutic applications of ultra-violet rays are many. Their 
power to cure lurgioal tuberculosis and rickets, to acoelerato the 
nealing of woumls and to improve tlie general health of weakly 
children has been well established. Many chronic skin diseases 
rebeliiouH to other forms of treatment often yield good results when 
exposed to these rays, using the tungsten arc lamp. Lupus, rodent 
ulcer and X-ray dermatitis are successfully treated with these rays. 
Septic wounds, sinuses, ami chronic ulcers heal (juickly. (Jood results 
have iieeii repf>rte<l in the treatment of chronic articular rheumatism, 
myalgia, librositis ami rheumatoid arthritis. In many depressed 
Rtates of tlH‘ heaitli and neurasthenia, a brief exposure often gives a 
feeling of stimulation and a sense of well-being. 

Method of administration. This varie.s with the type of lamp used, 
the depth and extmit of lesion, the power of resistance, the idiosyn- 
crasy, ami th(^ sex of the patient* An average distance of three feet 
with mercury vapour lamp, and of 38 in. or less with arc lamp is 
considered as the average standard. The starting dose should not be 
more than one minute for mercury, and two minutes for carbon arc 
lamp. The following points recpiire careful consubTation ui all 
oases ; — 

1. 'ITie eyes of both the patient and the operator must be pi otecii'd 
by suitable goggles. Ordinary tainted or smoked glass does not. otfer 
sufficient protection. 



698 


EAMATION THERAPY 


2. For other parts of the body not intended for exposure, ordinary 
clothing? affords sufiBcient protection, 

8, Children can stand relatively larger doses ; women are more 
sensitive than men. 

4. The exposure should be given once, twice or three tunes a week 
according to the condition of the trouble. 

5. Alter continuous exposure for three months for half an hour at 
a time there should be a pause for several weeks. 

Contra-indications.— The application is harmful to highly nervous 
and neurotic people and m various forms of neuritis, where it may do 
definite and irretrievable harm The following conditions either con- 
traindicate or require modification of the dosage ordinarily given 

1. Extremely sensitive skin. 

2. Arterio-sclerosis or advanced valvular diseases of the heart. 

8. Active pulmonary tuberculosis with fever. A focus of early 
and latent phthisis may flare up into activity through injudicious use. 

4. Acute illness. 

5. A tendency to haemorrhage. It should not be given in haunop- 
tysis or in those suffering from hsemophilia 

6. Chronic nephritis or quiescent appendicitis. 

Untoward effects — The belief that ultra-violet radiation is beue- 
flcial in almost any condition and that it does no harm is a mistake. 
While it does good in some conditions it is injurious and positively 
harmful in others. A common effect of overdosing, apart from that of 
the skin, is sleeplessness, restiessess, lassitude, loss of weight and 
nausea. Exposure of an extensive surface lessens resistance to bac- 
terial infection. Eczema and many forms of skin affections are 
aggravated by these rays, while senile cataract has been known to 
follow its use when proper protection has not been taken for the eyes. 
A case of severe burn followed by duodenal ulcer has been recorded. 

RADIUM 

Radium is an element of the strontium-barium group and forms 
four important salts, viz. bromide, chloride, carbonate and sulphate. 
It IS constantly jjtndergoing transformations into other substances, and 
becomes successively emanations of radium A, B, C, D, E, F. During 
these changes energy is radiated horn the substance in the form of so- 
called Alpha^ Beta and Gamma rays, upon the various effects of 
which its therapeutic action depends. Radium emanation is a gas 
which is scattered in the air. It is therefore put in sealed containers 
where emanation gradually accumulates until a maximum is reached 
when it is converted successively into different forms of the series. 
A sealed preparation of radium element or emanation emits the 
three types of rays, each of which has tlie following characters : — 

The a rays travel at the rate of 18,000 miles a second, but they 
have very little penetrating power. As they cannot pass through 
a thin sheet of paper, glass, or the metal wall of the emanation 
containers, they have very little therapeutic value, except in tlie 
treatment of superficial lesions of the skin. 

The rays travel at the rate ot 60 to 180,000 miles a second and 
penetrate about 8 mm. of tissue, but cannot penetrate over 2 mm. of 
lead or 1.2 mm. of brass. 

The 7 rays are vibrations of ether and are analogous to X-rays 
or ordinary light. These have greater penetrating power. 

Therapeutically Beta and Gamma rays may be used either to- 
gether, or singly, the other rays being excluded by suitable screen- 
ing. Certain substances (lead, silver, platinum, etc.) offer resistance 
to the passage of the different radium rays and these are used as 
screens. 

fi radiation is used chiefly in the treatment of diseases of the 
skin and affections of the mucous membranes, and the exposure is 
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HO as to produco only <lormito surface ladimn reaction 

(Sii perlicial Hadinin dlHM'uiiy). Its action is inncli the same as cautery 
diai fi<*riny or carbon dioxide snow, ’ 

liHti and <htmnia rnjfH are mnployed when dealing? with malif^nant 
diseas<‘ and morbid conditions ot tlH‘ pharynx and larynx, and other 
<le(‘p sealed or^^ans, cr/, t,h<‘ stomach, intciStine, uterus, etc. (Deep 
Radium d'inu'apy). 


A<tk)N and Hhioh 

Sonn‘ beli(*ve radium to be tin' most ('xpensivt^ and efficient form 
of <*antery as yid discovm'ed, while others maintain that it has a 
inarKml selective actmm in (h'stroyinj^ patJiological tissues without 
atfectin^ normal tissue. 1'he effect varies with ddforent growths and 
even in normal t.issin's. 

Radium immnation if of sidllcient int.ensity and acls for suflicient 
length of time has three distinct elfimts on the living cell, viz,— 

(1) Increase of ci'Il activity with possibly associated proliferation; 

(2) arrest of cell activity; and (2) degen<‘rataon and destruction of 
ceil. 1’he (‘tfe(*ts an‘ not apparent immediatidy aftei exposure. (Gen- 
erally I to 2 days or even 2 to we<d<s pass Ind’oie any change is 
ofiserved, 'rids latent p<*rlod varies with the strength of the source 
ot miergy and tin' amount of nitration and protection used. 

JieeaiiHi' of its <b‘structive effi'ct on certain forms of taimour colls, 
the chief application of radium is found in surgery. Although it 
cannot replace surgery, some permanent cures of supcrtlcial cancer of 
the skin of tije hasal-celled type have been r<‘corded when properly 
treateii. Rapidly growing cellular t.ypi'S of malignant disease often 
show at least a tmnporary set-back. As a palliative in subduing 
haunorrhage, relieving pain, arr<‘st.ing discharge and offmiding odour 
and in prolonging life at b'ast. temporardy, its value is undisputed. 

It has been successfully use<l in rodent ulcers, epitheliomata of the 
skin and keloids, whib* some cases of successful i nuitineuf. of tumours 
of tile brain are also numnled. In lymphomas and Hodgkin’s disease, 
application of radium reduces I lie sr/a' of th(' involved glands, but 
whether any pmunanent ciua* is idlVctiul is<ionbtful Similarly irnpiove- 
meiit Ims luam iiotic(*<l in both simple nn<l exophthalmic goitre. 

its use in the treutnnmt of cancer of th<‘ rectum is followed by good 
resnlls, but <lo not justify its use as a substitute for operation. The 
best results are obtained in epithelioma of the anus and in the low 

f (rowths of flu* posterior wall. Its use in tlie carcinoma of the breast 
ms been followed by remarkable results and it is now recognised 
tliat early cases can be treate<l as stua'essfully by radium as liy opera- 
j tioii. Inthe treatment of carcinoma of the cervix uteri, ‘^split doses^’ 
or repeated treatment at brief intervals as recommended by Heymnnn 
of Stockholm is generally followed!. In bordmdine and inoperable 
cases, radium is the method of choice ami gives better results than 
X-rays. In fibroma ami fibromyomata of tlie uterus, its use has been 
attended with encouraging results. 

Method of AmmiOATroN 

'Phe main principle un<h*rlying all railium tlnu’apy is the correct 
estimation of <h)sage and exposure necessary to liring about the death 
of parhoiogtcal cell without markedly anecting the function and 
vitality of the normal ones. An insutiicient dos(‘ may act as a 
stimulus and thus aggravate the comlition , while an over-dose may 
destroy normal tissue. Tiie source of radiation sliould !>e stamhirdis<'<l 
under the exact comlltions in wdiich it is to b<‘ (miployc'd. The 
duration, tlie amount of ra<Iio-aciive eh'nnmt. filt nit ion, distanc(\ and 
HUHci'ptihilit y of tlie skin and tlie general vitality ot tin' patn*nt 
<h'imiml careful consi<ieration 'fhe ndensitv and ((uality ot tlm 
rays <iepend on the amount of radio-uctiv<' substance, the distame 
from tlie patient and the nitration used, whih' tin' I'ttVcts d(‘p(‘inl on 
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the rays absorbed by the tissue. The dose for surgical use is usually 
from 50 to 200 mg. For superfieial skin lesions smaller doses are 
used, while for large deep-seated growths larger doses are necessary. 

Methods of administration, — For therapeutic purpose radium may 
be applied in the following ways:— 

1. In platinum tubes or niedles.— This prevents the alpha and beta 
rays. Each tube contains 2 to 3 mg of radium with 0.5 to 0,8 mm. 
of platinum screening. This gives quite good results. 

2. Radon seeds.— Radium emanation or radon is a gas soluble in 
water, which can be stored in small tubes or seeds. These seeds are 
minute needles of gold or platinum which contain minute glass tubes 
of radium emanation. These seeds are inserted in diseased tissues 
with special form cannula and left permanently there. They are 
therefore of special use in the treatment of diseases of the abdominal 
cavity where one can be inserted and left inside, thus avoiding an- 
other operation. They cease to give off rays after ten days. 

Acute constitutional symptoms follow surface and distance therapy 
with large quantity of radium, than with interstitial radiation. 
Malaise, headache, nausea, and diarrhoea are generally observed. 
Irradiation of the upper abdomen is often followed by more severe 
constitutional disturbance than of head, neck, or pelvis. 

Local changes in those handling radium are chieffy due to alpha 
and beta rays, and produce blunting of sensation of the finger tips, 
parsesthesia and ansesthesia, thickness of the epidermis and chronic 
dermatitis. If injury is severe, healing rarely occurs ; hair follicles, 
sebaceous and sweat glands disappear. Telangiectasis and pigmentary 
changes with chronic ulcerations may also tEU^e place. 

The constitutional disturbances have been attributed to cellular 
destruction and consequent protein absorption. Patients already in 
toxic condition are more susceptible to radium sickness. The mecha- 
nism by which tissue destruction provokes these symptoms is not 
fully understood. They may be a form of anaphylaxis or may be due 
to diverse metabolic changes at different stages of irradiation. 

The following points should be noted m the therapeutic use of 
radium, w.-— 

(1) That its intensity varies with the length of exposure. A short 
exposure causes stimulation of the tissues, a longer exposure inflam- 
mation, and a prolonged exposure destruction of the cells. 

' (2) That healthy cells react to radiation m proportion to their late 
of growth. Lymphatic organs, hair follicles, glands of the skin, 
testicles and ovaries are particularly sensitive and are easily des- 
troyed j while cartilage, bone, muscle, connective and nerve tissues 
are resistant to radiation. Diseased cells are more readily destroyed 
than healthy ones 

(3) That malignant cells and the cells of a more rapidly growing 
tumour are more easily affected by radiation than normal ones. 
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'^ INDIAN INDKIKNOITK DRUGS 
ExpectorantB and Bronchial Antispasmodics 

8yn. -Knhusa^ Ants/tft^ lUnd 

Source, 'I’hu tu'sh ami tlu* diiud IcavDH of Adhntoda Vantva {Jusheta 
ndhtthuiu 

Compouition. "( 1 ) VnHit'hie, a, crystalliiK' alkaloid (t2) An or<jafitca<‘id{Q,d)x^- 
totiiu uGid). '.’d AmmuHitt. 


PUMPAKATIONH 

1. Tinctura, Adhatodre.-Uriud powder li*/* oj^s., Alcohol (00 p.c.) to 

produce f pint hy pen'olat ion. — .’JO lo 00 ttm. or II to 4 mils 

•J Syrupua Adhatodw. ('an he piepartMi by atlding 1 of hqind extiact to 
wyrup H. -"OrO (t» PiO uik. or 4 to H mils, 

PHAKMAi’OUKli: AND TllKltArKUTKtS 

hlxfrninUit. I'ht* huivoH no.sHo.sK insecticide propertuos, and are 
UHtul for <»n t<‘a an<i ntlier rrnpH. 

httdrHttUjf, Hath the huivos and roots an^ .stinmlnnt expectorants 
and bronchial antispasmodios. 1'lu^ root may be used as a substitute 
for s<‘iu‘jiii7 li Ts uiH‘x<*ell(‘nT nunedy for chronic bronchitis, phthisis 
and bronchial asthma. It acts !>y virtue of vasieirn^ wliieli relaxes the 
bronebial musehsH by d<‘pressin^ the vaKus (uidin^s ((diopra and S. 
(liiosh). 'I’lie dtu’oetion of tli(‘ root bark is fretpiently nse(l by the 
peoifle ()f this eountry in eatarrli, mild fever and bronchitis. It is 
UHehii in mild bn ins of pertussis, espe<*ial]y when (‘omplicatetl with 
bronchitis, 'Phe buives smoked iii the form of ci^arettius relieve 
asthma, as they evolve ammoniaciil vapour whim burnt, it forms a 
vefiicie for rou^li mUtures and is lar^<dy used in thi^ form of syrup, 

SAI'NMI'IIKA I.AI*I*A 

Syn. 1 lu' 1 hmfus . Kip, 

Saurcft. ‘rim deled root of SaftHHUfra /tipput with piutKtmi aiornanc ooaar 
and a punpeai lawic. 

Compoiition. "1 i ) an alkaloid. <’Ji An aromatic oil. (3) Kesin, 

taania, Idtter substances, Inulin, etc. 

AtrnoN AND Uses 

Knt has been tjsed in India as a tonic, antiperiodic and aphrodisiac. 
The essential oil is an antuseptie and is eliminated by the genito- 
urinary tract wliich if Htimulates. It is possible that the aphrodisiac 
effect IS <lue to local irritation. Saussiirine cuuses relaxation of the 
bronchial muscles partly by direct action on the muscle, and partly 
through the viigii.H (Phopra). 'Phe essential oil acts as an expectorant 
while excreted through the broueliial mucous membrane. It is there- 
fore largely used in the treatment of bronchial asthma, and as an 
expectorant in tin* form of the li<(uid extract (*Sb to dO ms.) either alone 
or witii other expi^ctorants like potassium iodide. It is also used as a 
carminative and diuretic. 

^Jbagajiv^ 

nuhAE ruvcTim 

Soares. -*The fr««h half-rlpe fruit ot JHgle ManneU$. 

Oompoiltloa.-it) Marmelotdn, the Important active principle (2) Tannin 
(3) Ffciin. Muciiagimut principhxt sugar, etc. 
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Preparatfons 

1 Extractum Belt© Liquidum —1 in 1 Dose -60 to 120 ms or 4 to 8 mils. 

2. Decoctum Belse, BP.C— Bael fruit small pieces 8 oz, boiling water q.s, 
20 oz. Dose — Va to 2 oz or 15 to 60 mils. 

Pharmacology and Therapeutics 

Internally. — The pulp of the ripe fruit is a laxative, and is vahiahlo 
in spastic and chronic constipation . The pulp may be taken itself 
or may be made'into a sherbet by taking in water and then straininpj 
it. A little sugar may be added if required. The unripe pulp roasted, 
or a decoction made from the unripe slices dried in the sun (Bael Hxiti) 
is astringent and is therefore used m pnicnua diarrhoea and dvgepterj. 
As a demulcent and mild laxative the ripe fruit may be used during 
convalscence from dysentery and early stage of sprue. The compound 
or dietetic bael powder (powdered pulp 1, arrowroot 1) may be used 
in the same class of cases. The ripe pulp is very serviceable in 
obstinate catarrhal diarrhoea, chronic dysentery and certain forms of 
dyspepsia characterised by alternate constipation and diarrhoea. 

The root-baik of the plant is a mild febrifuge and enters into the 
composition of^he 'Hen clasha mula —so frequently pres- 

cribed m mild fevers by the Kavtrajes. 

Drastic Purgatives 

TU PJETHU 

Syn— Beng. Tarhad^ Hind. 

Source. —The dried root and stem of Iponoea Ttirpethum 

Composition.— (1) A resin, Turpethin The root contains 6 to 10 p.c. (2) A 
fatty substance (3) A volatile oil (4) Albumin, staich, yellow colouring matter, 
lignin, salts and feme oxide. 

Dose —5 to 20 gis oi 0.3 to 1 2 gim. 

Preparation 

1. Tmetura JalapsB Composita,— Jalap 80 gim, scammony lesin 15 gnn , 
turpeth 10 gim , alcohol (60 p c ) < 2 ^ 5 to 1000 mils. Z>os<?.-30 to 60 ms or 2 to 4 mils 

Pharmacology and Therapeutics 

As a purgative it is equal to jalap nn(\. superior to rliuharh*, it has 
moreover a great advantage over both these drugs in that it is free 
from nauseous smell and taste. It also acts very ediciently when 
given alone It is often necessary to give it in larger doses than 
jalap, but this is no disadvantage. It has been in use in India as a 
cathartic from a very cwly date. When combined with chebuHc 
myrobalans, it is useful in dropsy. The usual method of administra- 
tion IS to rub down about a drachm of the root or stem witli water 
and add to it some rock-salt and gingei, or sugar and black pepper. 

KAIiA ANA 

Syn —Phaihitis Seeds 

Source —The diied seeds of Ipo^noea hederacea 

Composition a resm, about 8 p.c It lesembles the resin of 
jalap {comoUuhn), and coiiesponds to it in chemical properties Fixed oils, 12 
p c , mucilage, tannm. 

Dose —30 to 45 gis or 2 to 3 grms 

Preparations 

1. Pulvis Kaladanse Compositus — Kaladana, 3, acid potassium taitiatc, 6; 
ginger, 1 Dose —10 to 60 grs or 0 6 to 4 grm. 

2. Tiuctura Kaladanse.- 1 in 5 Dose -30 to 60 ms. or 2 to 4 mils. 



(juBms 


703 


liAI^AOANAf: ItEMJVA 

Syn.- rharbitiwin. 

Source. " A mixture of resins obtained honi Kalaclana In biowinsh opaque 
frabunents, tianslueent at tiie edges, brittle, breaking with a resinous liac- 
tur(‘. of a <lisngreeai*le odour, spiMually wlieii wai mod. 

Bose.-li to H grs. or 0 111 to Ub grin. 


rilAUMAt'OLOfty AND TuKKAPEimcS 

The mdion and us<‘s of kaladana. and its n^sin are the same as 
those ofjahip (sto pa^(‘ 359), but. it is a inikh^r remedy In small doses 
it iH a gentle ptirgati \ (n btit in large ones, especially in tho form of 
Pnlv. Kahidante (b>. it has a drasl.ic actum and can bo use< 


Ixmellt in till casiss ot dropsy. 

^/^Diuretics 

BOI^ItllAAVlA BIFFIISA 


used with 


Syn *[^tnianuiva__. 

Source. 't’la‘ fiesli or dried leave.s. 

Compoiition U) An alkaloid Ptmnrnaniio^ 0.01 p.<‘., (2) potassium nitiate, 


Pkevakation 

1. Extmetum Punarnavsa Liq.—l In I of alcoliol. Made with fresh oi diied 

leaves to (.0 ms. oi ‘J to-ltnils. 

l^UAUMAtamOfty and 'rUKUAPElITJCS 

ibinarimva lias been us<‘d in India ns a remedy for dropsy from 
time iinmemorml. Hut <mly r<‘cen(Iy^ a thorough mvestigtition of the 
drug has bemi done* Intrnvenotis in,j<‘etion of the aJkajoid pro<lucej£^ 
atlistinct and ptu'sistent rise of blood- preBsurjoiuid arhianaaT dmresis^ 
Tiie diuresis is idiietiy tliTT* to (lu‘ action of punarnavin<‘ on the nhiai 
epithelium, anti partly to (iu^ rist‘ of blood-pnossunx 9Mie presimce 
of a largtmiinount ofnitrttleof potui^inm contributes to the diuresis 
when tin* Inpiid extract is used. iQt is vm-y valuable in (uises of 
dropay <lu«‘ etiher to cirrhoBiu of tho*'livcr, or wlien associated with 
^la'azar^ anti as^itaa due to chronic peritoneal conditions^ It is not 
of much \^ue m cartiinc <lropsy or in chronic nephritis xnien given 
alone, but combintul with other diuretics it increases the amount of 
urine. It loses its action after a f<*w days when its use should be 
stopped. 

I Urinary Antiseptics 
< rilFBAK rnt iTX H 

Syn. - Ciiiu'bK ; Kuhttb rJ i^gL limig. 

Soarcc.-*T)a* lintTnYdl t»iown uarlpe fiabs Piper (iuheba. 

CompoMitlan. 'I'hc rnluitie oil, Id to IH p.c <2) (hihehini a neutial body. 
(S> A rchiii ctailuhiiug f ///' cAk neul. AjalttfuU, Gum. 

Do««.“*a0 U» <»0 giw. or 2 to 4 grins. 

PllEI^AEATIONS 

j. Oleum CubebRS. A pale gn*cn, greenish yellow or colourle.ss oib smelling 
of cubebs, distllbnl from cubeb.s. J)ohe.--h to 20 ma. or 0 3 to 1 2 mils. 

2. Tinctura CubebBe.- 1 in 5. to tK) ms. or 2 to 4 mils, 

PlUUMAOOLOOr 

EjcternaUu,- The action of cubebs depends upon^ the oil and the 
resin which it contains. It is a rubefacient to the skin. 
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Internally. Gastro-intestinal tract.— Here the action of cubebs 
resembles that of pepper. In small doses it is a stimulant, stomachic 
and carminative, and in large doses it impairs digestion. In still 
larger doses it causes gastro-intestinal irritation. 

Respiratory and genito-urinary tracts.— Like many oleoresins, 
cubebs enters the blood and is carried to different tissues and organs, 
upon winch ifc acts more or less like copaiba. It stimulates the 
secretions of the mucous membranes of the respiratory and genito- 
urinary passages and renders them aseptic. It also stimulates the 
action of the kidneys, and to some extent that of the skin. It is 
therefore a diuretic and genito-urinary antiseptic 

Elimination —It is chiefly excreted in the bronchial secretion and 
urine, and is probably found in the latter m the form of a salt of 
cubebic acid, which may be precipitated by HNO,. Many of the 
specific germs are destroyed by the products of the volatile oil as 
they pass out. 


Therapeutics 

Internally.— \Jn\ikQ copaiba, cubebs is often used in the form of 
lozenges or inhalation to relieve cough, cold and sore-throat. On 
account of its specific action on the genito-urinary passages, it is 
largely employed with copaiba, in acute or chronic gonorrhoea, gleet 
and cystitis. 

Prescnbmg hints.— The powdered cubebs may be given in lozenges, 
cachets, or as a paste with copaiba, and the oil in capsules, or in 
emulsion, often with copaibji, buchu, etc. 

^ Antiperiodics 

£R1S 

Svn..-~ Daruha7idra ka.sta ^ Bong Darhald^ Hind,. 

Source —The dried stem of 

Composition.— The chief alkaloids are (1) Berherine, and (2) Oxycanthine^ 
tannin, resin, gnm, etc. 


Preparations 

1 Tinctura Berberidis.-l m 10. Dose —30 to 60 ms or 2 to 4 mils 

2 Ext Berberis - An impure watery extract from the wood and baik of 
seveial species of beibens sold in the Indian bassaais under the name of Rasot, 
which can be purified by dissolving it in alcohol (90 p c ) and evapoiating it to 
a pilulai consistence Dose —30 to 60 gis. oi 2 to 4 gims. 

3. Berberme Carbonate, Hydrochloride, Phosphate and Sulphate, ai o yellow 
crystals more or less soluble in water. Dose.—l to 5 grs. oi 0*00 to 0.3 gim. 

Pharmacologx and Therapeutics 

JSxternally.— Being a mild local astringent, rasot is employed with 
benefit as a pigment around the eyes in acute and chronic ophthalmia. 
Gupta and Dikshit have shown that berberine in dilution of 1 in 
80,000 is toxic to Leishmania tropica, m which condition it has been 
used successfully either m the form of Rasot, or berberine sulphate 1 
o.c. of a 1 to 2 p.o. solution may be infiltrated into the margins of the 
sores by means of a fine hypodermic syringe, once a week. 

Internally —Berberine is a stimulant to the gastro-intestinal tract, 
and acts as a stomachic tome in small doses. It is a diaphoretic and 
antiperiodie and has been used in the treatment of malaria, either 
alone or in combination with quinine. It is doubtful, however, 
whether it has any specific effect on the parasites, and the results 
have been disappointing. It however helps to expel the parasites into 
the peripheral circulation and acts as a provocative agent in the 
diagnosis of malaria. 

Given intravenously the alkaloid causes a fall of blood-pressure 
from dilatation of the splanohuio vessels and cardiac depression. 
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ArSTOWIA 

Syn.—lHt.'i Him k Sn.ns (UHitnti,V>owp, Chni tan, M\w6 

Source --Tlif (it KM I in'U ks ot Ahtnnia ^rUolans aiul Ahtoni a con^^trK ta 
Composition -TIk' hntk (umtaitts many alkaloids, tiu* climf koing 
4'vh)tnmfHt' Of frotn the th'/a hai/c (A <^c/foIaris), and Ahfoniiia and 

piit'phifi nsnit' ti'om the hark of /I. vonHt)}(ta 

PUKI'\UATIOKH 

i. InfuHum Alstonim 1 in uo. 7>osv' -’A to 1 07 . 01 15 to do mils. 

:j. Tinotura Alntoniio J ind, />osv' —.‘{O to OtO ms oi 2 to 4 mils 

PH \UM \(’(tL<>(JY ANI> 'PHIOUArKlTTK^S 

hark is tin Jistrintroni, tonic, , nntijxd-iodic and antholnuntic, 
consitkdHxl v<‘ry tisoful in clironic diarrhoea, advanced stages of 
dysentery and catarrhal fevers. Ditaine pantlys(‘s the motor nerve- 
endings 111 mammals. K has lanm used succassshilly in the treatment 
of malarial fever. Hr. Sharp iisimI the ba.rk of A, couHtriota in certain 
condition.H of typhoid fever, and influenza after its febrile stage and 
considers it to^ be an excellent tonic possessing the combined pro- 
perties of <piinin<‘ ami strychnine. 

vuiuninriiA 

Syn. Kuth't. /v5/M’/^ll('ng , Hind San.s^ 

Sourc<<. 'I’ho dri(Ml rliijiinnc of /^N'rar/ii..a Kunna. 

Compo«ltl<m. 1 1 > Hit for glycosido, rirrnrhhni, yndding ;is its docomposition 
prodnt’f )>n rurht ,t't in M\d Ki) Cathartic acid. (d> <luin, etc 

Dom«. m to *.‘0 gi s. or 0 0 to 1 2 grin, as a Ifaiic ; 45 to OU grs. or d to 4 gims. as 

an jintiju rnMln'. 


PRKPARATIONS 

1. Kxtractum iHcrorhl 2 ttt Liquiflum“-I in 1 of alcohol (f»0 pc ). 15to 

00 ms. fM 1 10 I mils. 

2. Tinctura IMcrarhiKio.— I in J. Vohv do to (.0 ms or 2 to 4 niiLs 

PiiAKMAOOWXiY AND THMItAnKCTK’S 

'riie nmt is bittt‘r ami stomachic iiml is often used whenever 
n bitter is indicated, as in dyspepsia and neuroses of the stomach 
ami bowids. H is an antiperiodic, ami is used in malarial fever in 
place of, or witli, ipiinine. liecau.se of the jirivsence of cathartic acid 
it acts as a gentle catlmrtii^ w'hen given aloms and in large doses acts 
as a purgative. .\s a remedjrjbii^hiliouB fever kutkl is often combined 
witli various nrtmmfTciTarid tmm bark. 

Volatile Oils 

nvjtm. 

Syn, “ /V o/, be n g. Ptitti^J^umhidL bind. 

Source". The leaves of Pipn' JUilv. 

Composition ih Two iirnmativ nth, light and heavy, which treated with 
caurttic potash yield r/tnrirol, a phenol having powerful antiseptic properties. 
«2i An alkaloid, amhnte, with propmthm somowhat allied to cocaine. (3j Betel 
phenol tchavihulob, a plumoh 


PHAHMAOOLOOy 

Fixivninllp, Dry betel-leaf has no action. Fresh betel leaf is a 
gentle stimulant to the skin, due to the volatile oil it contains. 

Internally, *When chewed, the fresh leaf, because of the presence 

40 
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of volatile oil, is a mild sialagogue, allays thirst and dryness of the 
mouth. It also removes foulness ot the breath. Reaching the stomach 
the juice produces a sensation of warmth and acts as a mild stomachic 
and carminative, at the same time gives a feeling of well-being, it is 
a mild astringent and expectorant. The warm juice is considered a 
febrifuge. Too much chewing ofpan blunts hunger, probably because 
of the presence of the alkaloid arakene If taken in excess it may 
cause intoxication somewhat similar to that of alcohol. 

It has been suggested that it excites sexual impulses but there is 
no definite proof. 


Therapeutics 

Externally . an easily available domestic remedy, betel leaf is 
used for various purposes. Smeared with mustard oil or chunam 
(hydrated slaked lime) and warmed, it is applied to the temples in 
headache, to the neck m sore-throat, to swollen glands to promote 
their absorption, and to the breasts to check the secretion of milk. In 
catarrhal and pulmonary affections of children, the leaves smeared 
with oil and warmed are applied in layers to the chest as mild 
counter-irritants. The leaves may be similarly employed in hepatitis, 
orchitis, ovaritis, etc. The Bengal betel leaves are valuable in these 
cases. They are used as dressings for foul ulcers, or as substitutes 
• f gutta-percha tissue. The juice is sometimes dropped 

into the ^e in ophthalmia or into the ear (warmed) to relieve 
earache, rhe stalk of the leaf smeared with oil is introduced into 
the rectum in constipation of infants. 

Internally — -The people of India chew prepared pan which is made 
by wrapping slices of areca nut (Areca catechu) with a proportionate 
quantity of catechu, chunam (hydrated slaked lime) and spices in 
betei leaves. This combination is very efficacious in ulcerated and 
spongy gums, and as a digestive adjuvant in dyspepsia. Prepared paw 
IS an excellent masticatory for removing the after-taste of bitter and 
nauseous drugs. The juice may be given as an expectorant in colds 
ana cough, or as an antipyretic in the catarrhal fever of children. 


liEtl AjrOWAN 

Syn. Ptychotis Oil J owaner tel, Benff Ajcican 1 p ff'l 
Source— The oil UistiTtedTronTthelEruitt,! 

Characters —Colourless, odour and taste of thyme, sp gi, 0 910 to 0.930. If 
coo!^d to 15 5 C should yield not less than 40 p c. of crystalline thymol, known 
in tne Indian bazaais as ajowan he phool. 


Pharmacology and Therapeutics 

frn> ""“h resemble those of thymol 

if chewed removes the nauseous taste 

ot drugs and the oil corrects the griping of purgatives. Omum water 

and'^antarDasmid?;^‘^^®*‘^r‘^ from the fruits, is a valuable carminative 
and antispasmodio in coho and flatulent dyspepsia Ajowan is often 
chewed with pan, or taken with salt for iJigeftion. 

PS AL A C YI.IF LIA 

Syn.— en g. 

brownish-blaok. 2 mm. long, flattened 
and oolong Odour, aromatic ; taste, bitter, pungent 
Composition -An esse^tUal oil, a fixed oil, and a resin. 

Action and Uses 

, Kir 
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(sxinicl (which roiitaius iuos( of t, ho volatile oils) a snitablo iirepara- 
tioii, wliich is nihlK'd over tlio diseased jiatohos. It is of no use in Ct 
leueodoriiia of syphilitic origin. < 

^ i t 

V Astringents 

MYHOBAliAJVl) 

Syn. -<’hi‘hulic MyroIialariH ItnntaJn, HcriR;. 

Source Th(' dried immature rrurffror7Vm/;7rt7m Ch(*hiiln. 

Composition - { I j Tanutt' avifi, about UO to 40 p c (Lb JinHi^acid. (3) Resin, etc. 

Doio .10 to Ml fti'H. nr L to 4 ^rm. 

I^RKPAIIATIONS 

t. Unguontum Myrobalani— 1 In 5 of ixmzoinated lard. 

L Unfluentum Myrobalani cum Opio.-7.5 p.c. of opium 

PllAUMAOOUXiif AND TiiKRAPKimCS 

'PhoHu fruits wore highly oxtolled by tlu*! ancient Hindu physicians 
as powerful astringents, stomachics, and tonics. The finely powdered 
fruit forum an ituportant ingredient of tooth powder and forms a 
valuable remedy for spongy and ulcerated gums. Paradoxical as it 
may appear tlu^ dried unnim fruit acts as a gentle laxative. One or 
two fruits taken <huly at bed-time keo]) the bowels very regular, 
giving one or two evacuations in the morning. On account of the 
astringent an<l aperient properties, myrobalan.s, especially the smaller 
variety (Jatiui hnritaki)^ are vi^y useful in diarrncea and dysentery. 
Owing to the large amount of tannin which they contain, they are of 
great .service as lotions and injections and may be substituted with 
advantage for galls. 1'he ointment is a valuable application in piles. 
They may also bf^ chewed with Ixuieilt to remove the after-taste 
of nauseduH <IrugH. 

dv’ Kl’IM'HI i'ORTKX ^ *’■ 

Syn. -{Intiiinul Hark. A’hiv///, I lcnt;- Sans. i — fO 

Soares.— Tliu <trhul ti&Hc of Ihdarrhnt^ nnt\(Vtin(>nieriv(i. ^ 

Composition. 'I’lm ntiud amt the bark contain thri'c alkaloids (t) 
or an amnrphouB powder, uoluble in water and alcohol and in dilute 

acldn. <LO tlntnrrhmln^. (Si Kurrhlm. Also contains tannin. 

Dot«.-*J to 0 KCM. or 0U2 to O'S grm. in tablota. 

Preparations 

1. Baetraotom Kurchl Llquidum.- t in 1 of alcohol. 60 to 120 ms. or 4 

to 8 mllK. 

2. Ittfuittitt Karchi.- 1 in to of boiling water, to 2 oza. or 30 to 60 mils. 

8. Kwehi Sijn.^Anctlin; ICurvfiihinjir--OoriidAxia total alka- 

loldn LV p.cl,’ bismuth 22,80. p.c., iodfile 5(U5 p.c. grs. twice a day fox- 

two weeks. 

Aition and Uses 

Kurchi is a well known remedy for the treatment of dysentery 
both juuite anti chronits. It acts by virtue of the alkaloid kurchicim 
which has a specJllc action on i?. histolytica. Before the value of 
ipecacuanha was recognised in dysentery it was the only remedy 
extensively used in intua. It may be given alone, either in the form 
of liauid extract or as fresh infusion, or may be combined with small 
dosesof castor oil, extract of bael, or decoction of ispaghula, or the 
seeds (indraiah) may be given in the form of powder with powdered 
ispaghula seeds. Kurohicine may be used subcutaneously in i to 
I gn doses, but as it depresses the heart and makes it irregular it 
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cannot be used intravenously. It has the advantage over emetine 
in being useful also in bacillary dysentery. It has no etfeet on the 
pregnant uterus in therapeutic doses and therefore may Ixs given 
safely during pregnancy (Chopra). Kurchi-bismnth-iodide is now 
used m cases of chronic intestinal ama^biasis with better results 
than with pure kurchi preparations, and has the advantage over 
similar preparation of emetine in not being a depressant. I'he 
alkaloid may be used in the same conditions and is free from any 
cumulative effect. Sometimes flushing of the face and extremities, 
giddiness, and buzzing of the head occurs, but these pass off on 
reducing the dose or stopping it for a few days. It may be given in 
capsules or as tablets. (Acton and Chopra). 

Kurchicme is an antiperiodic and may be used by the mouth (2 to 
5 grs.) with benefit in cases of dysentery complicated with fever. 


Anthelmintics 


UTEAE SE INA 

Syn.— Butea Seeds , Palas Bn. 

Source —The seeds c. Ji jiOtinosa 

Composition —Fat 18 p.c., albuminoid substances 19 p c , and glucose. The 
fat exists in the foim oimoodooga oi\ 

Preparation 

1. Pulvis Butese Semimmi'-The kernel dried and powdeied, freed from the 
testa aftei soaking m water. Dose,— 10 to 20 gis. oi 0.6 to 1.2 grm. 


Pharmacology and Therapeutics 

Internally .— seeds are powerful anthelmintics for round-worm 
and may be used as a substitute for santonin, followed as usual by a 
dose of purgative. 

€tJ€U ITAE SE INA PRAEPA ATA/^ , 

Syn —Red Grouid Se^s^Pepo^^elon Pumpkin ^ Seeds ; 

Beng ^ 

Source.— The prepaied fiesh ripe seeds^f cultivated plants of Cumirhtta 
maxima 

Composition.— (1) A resin, fixed oil 30 p c , sugar, starch, etc 

Dose.— 1 oz 01 30 gims. 


Pharmacology and Therapeutics 

Internally.— Both, the seed and the oil are efficient anthelmintics 
for tape-worm The former is best given bruised with a little water 
or milk on an empty stomach early in the morning, followed by a 
simple purgative at 10 A.M.. the latter in i oz. doses repeated at an 
interval of 2 hours and then followed by an aperient. 

E EEiA af ( (vi \ 

Syn — Diyan.m Beng BaJberang, Hind. Yidangg, .Sans.- 

Source —The diied fruit of Bmhelia JRibes, and ot Emleha rohiisia. 

Composition.— (Ij Emlelio acid oi emhelin 2.5 p.c. (2) An alkaloid Chrisfemhine^ 
resin and tannin 

Dose —1 to 4 drs or 4 to 16 grms (m powder). 

Pharmacology and Therapeutics 

These berries are considered a valuable anthelmintic for tape- 
£^orm, and may be used in powder or as infusion (without straining). 
The taste is not unpleasant and the directions are the same as those 
given for the administration of melon pum]^ iri_se*^(lsr*y^*^ 
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^ Demulcents 

ISPA< 4 IHIJ.A 

Syn. ^.Spo^^(‘l S»^(‘(ls. n{‘rip: C '♦ 

Source.-- I'ht* til i(Ml Ht'etl.s <>? J^lanfatio oratn 

CompOHition.— (1 1 hlitnhufv, Tin i!i) ot watcM forms a thitjk tasteless jelly. (2> 
Jt'i.rvd fid atitl .lUmmlnous Tual t<‘i 

Dose --4f> lo 150 gi s. 01 5 to 10 griiiN (in povvdtM*). 

PnAUMA<’<)L<)<;y ANO TUKUArEtlTTOS 

Krtfd'nnUif. The l)ruiH<Ml s(hmIh, nioisienod with water, form an 
^(•cjlen<, eiuolheiit^poulticc* and can be used for the same purposes 
as linM<‘(ul. 

hifniiHlIif, Isaph^ul is jt demulcent and mild laxative actinp: like 
ajdCar-aj 4 :ar by vitTu<‘ of its bulk. |jlk(‘. the seeds of Jdmitcujo Paijlhum, 
it is for d^vo to tdiiVe tenspodnfiils'iS 

l»o\v<I<*rc<l lnki‘ii lit. rica'-til^o with ii.lit.tlo aiiLrn.r and frivr, 

one or two <dmu’ evacuations without, any jLa:ripiuj;^ m the inornin^r. 
When Hoaketl in water (I in 4-0) it forms a mucilaj:riiions mass which 
acts ns a prote(‘fiv<‘ laym* over th<^ intestinal mucous meml)rane, and 
is usrnt a.s a <lomestJc remedy in acute an(L„chrgmc (^sentery^ Thetf 
mucilage also inliilut.s tlie growth of bacterui In the intestine and! 
u<isorbs toxins, thus preventing their absorption. It is often combinedf 
with !>ruis(‘<l kunhi (llolarrhmia autidijHp.nUrica)^ commonly 

known ns /n(7m/aS^the dose is 5 grs. i^very two or three hours, anil 
this combihatiou will b<‘ found to yield most, encouraging results. 
rPhe tb‘coction is also used as ilmnujciMit m cou(Th ai ul sQre-thro£f,t^ 
un<l formed into a shrrbri (seeds, sugar aiuT^waXer) it is largely used as 
a cooling bey<*nige in gonorrhoea, whmi it ac.ts as a mild diuretic and 
soothes tin* uTithfio'n of (lu^ undhra, during urination. 

A< 4 UOPYHI Iff 

Syn.— Ti itlciim ; (’om-h (iias.s 

Source. -“’I'lu' Hrli’d ihi/.mim of yl//ro/i//r?o// lnM‘(l ftom icniam.s of 

leav«'^ iiud MfetliUh. 

Compoiition, tl> Trithhi n‘H<'ml>Iing limlln. fU) O'd/roflr, mimUtpOtmannife^ 
inodt* Nuhfaicli. 


PUKrAttATlONB 

1. Dficoctwm Afifpopyri, --I In IH) /Muc—V* to 2 ozh. or 16 to 00 mils. 

2. Extractum Agropyri Liquidum. to 120 ms. or 4 to 8 mils, 

PUAUMAOOUXiy AN1> TUKHAUKUTtOS 

liitprndilif. It is u demulcent and diuretic, being largely emplo^^ed 
in oyatitie niul irritation of the urinary passages. The decoction 
well diluted may be mnployiMl as a iblumit.^ ^hily tlio fresh rhizome 
possesses these properties, the <lried one is inert. 

l^^ardiac Tonic 

Ti:il.1flA'AIiIA AlWIINA 

Syn. - 


AND KsKH 

The bark of this trm* possesses a reputation of being a valuable 
cardiac tonic and is extensively used in this country for all sorts of 
cardiac troulih^s and complications. The bark was subjected to 
curid’ul analysis in tln^ Pkurnuicidogmil hahn'atory of the Carmichael 
Meilirnl iUillrtjv au<i was foun<i to contain (a) tannin about 12 p.c. 
mainly of pyrocateidiol nature ; {b} soluble salts of ealcinmj mag- 
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nesium and aluminium^ 22.4 p.o. ; (c) an organic acid of high melting 
point ; (d) Colouring matter , and (e) sugar. 

The reputation of the drug and the fact that it is extensively used 
and advertised as a cardiac tonic led us to make a careful investiga- 
tion of its action on animals. The observations of Chopra wore 
negative, although it is possible that the high calcium content may 
have some effect on the cardiac muscle. Experiments made witn 
liquid extracts obtained from the reputed manufacturers and prepared 
in the laboratory show that it causes a fall of blood pressure in intact 
animals even in very small doses ; while larger doses cause death of 
the animal from stoppage of the heart. On isolated heart the beats 
were rendered weaker and eventually the heart stopped from direct 
action on the cardiac muscle. These findings are directly opposite 
to the general belief. Further work is necessary to substantiate 
these observations. 


^'^’'^Antiseptic 

A A I ACHTA IN I€A 


Syn. — Keem Bark , Margosa Bark. 

Source.— The dried bark of the stem of Melia azadiraohta. 

Composition -(1) A 'bitter amoriphous resin (2) Margo sine, a bitter alkaloid. 
<3) Ma rgosic acid 


Preparations 

1. Infusum Azadiracht® Indicse.— 1 in 100 Dose.’-^h to 1 oz. or 15 to 30 mils. 

2. Tmctura Azadirachtse Indicse.— 1 in 10. JDose.-^ to 60 ms. or 2 to 4 mils. 

3 Jtegosic^,^ci4.-A mixture of fatty acids of the oil derived from the 
.seeds. 

4 Sodium and Potassium Margosates— Valuable in combating infections of 
diverse nature in any form of skin affections. Inaections are said to be 
useful in leprosy 


Pharmacology and Therapeutics 

Externally , — The leaves in the form of a decoction or poultice are 
largely employed to stimulate foul and indolent ulcers to a healthier 
action. The decoction is also used as an antiseptic lotion or general 
bath in many skin diseases. Obstinate ulcers have been cured by 
neem-ponltice. Weeping eczema quickly heals if a cold poultice of 
leaves is applied and allowed to remain till it drops off. 

The oil extracted from the seeds is a valuable local stimulant, 
antiseptic and bactericide. Alone or in combination with chaul- 
moogra oil or gurjun balsam, it is considered to be an effective 
application in leprosy. Injections of margosates and the local 
application of the acid have been found to be of greater value in the 
treatment of leprosy and syphilitic conditions than the oil. 

Internally. — The bark is a bitter tonic , astringent and antiperiodio, 
the astringent properties residing in the outer layers. Before the 
un^oduction of quinine into this country, the bark either in powder 
(1 dr.) or in concentrated decoction, was largely employed in malaria 
Its decoction is employed even now m many cases of imdanal 
j;eyg£^ where quinine fails to effect a cure, or as a tonic during 
Sonyajesce^. The root bark possesses anthelipin^ prop^rf iaa 
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PHARMACY AND DISPENSING 

(iHNKRAL DlRKOTiONB 

1. The dispensing room must tx* Avell h(flfted and well equipped 
with (‘V(‘ry n<‘<u‘ssary ar(icl<‘, furniture and apparatus for compound- 
inj^ and <hsp<msin^ purposes. 

2. Pure drugs of the best quality a,r(‘i to be used, and preparations 
are to l>e mii<l<‘ in slriet accordance with the o^c/aDind other reco^- 
ni.sY// htctlunlH. 

Bottles are to be duly labelled.- -Those containing!: corrosive 
dui<l must liave enamelled imeripfion, or names engraved on glass. 
Bottles contain tug poisonous suhstences must bear an extra laoel— 
Poison” at their shoulders. It is a good plan to have also the 
iUmvH printed on the labels. 

4. Poisonous drugs must be kept within a separate glass case 
tirnier lock and key. 

5. The counter and the apparatus for compounding and dispensing 
must be kept scrupulously clean, in good order, and ready for im- 
me<tiaie us<‘. Always clean and put away every article in its proper 
place after use. 

f). Testing of drugs must l)e done occasionally so as to ensure 
their purity and strength. Substances like vegetable extracts, spirit 
of nitrous* ether, hydrocyanic acid dilute, etc., reipiiro occasional 
iooktitg after. , ^ 

7. Corks of good quality should be used. (h’acke<l, old, rotten 
and soile<i corks shoubf be rejected. The practice of pressing corks 
between the teeth should never be indulged in. Fit a cork before 
pouring tbe nnuHcine into the bottle. 

H. Evidence of slovenliness as n^gards externals does not en- 
courage faith as to |Im‘ care with which the contents have been dis- 

^ t). Preecription reading, -liead through a prescription calmly 
and rapidlv, without creating any suspicion in the mind of the pre- 
senter, but noting at the same time any inconsistency either in dosage 

or in comidnation. ^ . 

1th Conaultation with the preecnber must be arranged without 
delay, whenever p^J^f'dde, if there is any poisonous or uMSually 
large dose, <ir a grave incompatibility in a prescription. The dis- 
|)eiiser shouhl on no lu'count alter a physician's prescription without 

II. The directions on the label should be written first of all 
before the medi<’ine is <!iHpense<l, At the same time the prescription 
should be copied in the copy-book, noting afterwards any pecnl- 
iaritv of compournling or dispensing. Tf the directions are m Latin, 
the ilispenser shouhl give their Knglish translation. In India, the 
directions slmuld be written in the familiar language of the place 
when the metliidnes <Uspense<l are meant for those who cannot read 

Labels Mliotild bo neatly ami distinfitly printed without innoh 
llonrtHh, ami tlmir inarKina rarefiilly trimmed. “ Poison.’ Shake the 
bottle,” “Not to be taken’’ and otiier acoes.sory labels we best p aced 
on tbe shonlder of a bottle. If allixed at the toot, the tmgers holding 

tbe bottle may eover tluon, or a hurried patient inay overloo)^ 

’I’lie colour of lahels for liniment and lotion ougiit to bo different 
from tliat of mixture and powder. Orange-rod and dark-yollow tor 
tlie former and white for the latter may .bo used. Sometimes .the 
labels for liniment and lotion are printed with red on white paper. 
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13. Bottles for dispensing mixtures should be of different coloui' 
from those used for liniments and lotions. Amber-coloured or urniuum 
bottles are best suited for silver nitrate lotions, and blue bottles tor 
liniments. Bottles covered with bine paper can be used tor silver 
lotions, when uranium or amber-coloured bottles are not available. 

14. The dispensing of two prescriptions simultaneously^ shoul<l 
never be attempted But if an intiision is to be made the dispenser 
may set it on, noting on a bit of paper the time and the substance, 
and placing it between the cover and the pot. 

15. The position of a prescription during dispensing must be such 
that the dispenser can read it while dispensing. Ihus can be best 
accomplished either by fixing it to a hook on a counter-shelr, or by 
holding it between the index and the middle fingers of the left hand. 

16. Manipulation. — ^Be expeditious m manipulation. Pfinish tying, 
sealing, labelling and wrapping as quickly as possible. The holding 
of powder envelopes between the lips, the handling of drugs, the 
stirring of mixtures with the fingers are to be avoided. 

17 The final reading of a prescription is essential betore the 
medicine leaves the hands of a dispenser, so as to make a revision of 
his work. If there is any doubt, always begin where there is none. 

18. Graduations of bottles must be accurate. Want of symmetry 
of the bore makes a great deal of difference. Blown lines of gradua- 
tion are generally wrong. Paper graduation is the best, but it must 
be done by hand in each case. Mark-papers should either be notched 
or lined equidistantly, but in either case the number of doses should 
be put down in figures on the label. 

19. Repetition of prescription. —If a prescription contains such 
drugs as are likely to produce a cumulative effect, or a habit, as 
strychnine, arsenic, lead, digitalis, opium, etc., the dispenser should 
warn the patient against repeating it tor a leagtliened period without 
the knowledge and sanction of the prescriber. To prevent indiscri- 
minate renewals of medicine containing poisonous ingredients, the 
physician should write non-repetatur^^ or some similar direction on 
his prescriptions. 


WEIGHING AND MEASURING 

1. Scale.— An upright fixed beam and scale with a movable glass 
pan should be used. If a hand scale is used, hold it firmly by the left 
hand, never lift it too high above the counter, and judge the w<‘ight 
as much by the indicator as by the position of the scale. A delicate 
scale should be used for weighing minute quantities of powerful 
drugs; such as strychnine, hyoscino, arsenic, etc. 

2. Corroding substances. — Substances which corrode or act oii the 
brass should be weighed upon glass pans Crystallised acids, iodine, 
carbonate of ammonia and similar salts should never bo weighed on 
brass pans. 

3. Soft or sticky substances, such as soft extracts, confections, 
ointments, etc., should be weighed on a piece of paper spread over 
the right pan, after placing a corresponding piece ot equal Aveight on 
the left along with the weights. Scrape the mediome by a spatula 
from the paper after %veighing 

4. No guesswork in weighing or measuring is allowed. Every 
drug must be either weighed or measured. 

5 Label upwards. -In pouring out liquids, always keep the label 
of the bottle upwards in order that it may not be spoiled by the 
trickling down of the drops of liquid left on the lip of the bottle. 

6. Minim measure.— From a few drops to a drachm, the liquid 
should be measured in a minim glass. Ifiie true level of the surface 
of the liquid in a minim glass is the midway between the highest 
point close to the glass and the lowest at the centre. 

7. Lip drops.— The drops that hang from the lip of a bottle out 
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of \vlii<*h u. littuid luis Ikmmi ihhiimmI, sliould bo caught upon the bottom 
of the sloppei’, l)(*loi'(‘ putlinj^ it baeU mto th(‘ month. 

H. How to drop Ihdore p<‘nmUin^(lro))s io tall into any jni\ture, 
th(‘ <lispens( 0 ' must, allow a l<‘w drops to tall on a, separate vessel tdl 
he is e(mlident tlud he has a perfect, control over diopping. If he is not 
sunieiently sKilfuh let. him m<*asur<‘ th(‘ droi)s into an empty glass 
until he is satisthul that 1 h' has ol)ta,med the correct number. 

d. Volatile liquids, such as, <‘ther, chloroform, nitrite of amyl, 
diliiti* hydrocyanic acnl, <‘tc., should always be measured instead 
of dropp<‘d. A solution of It) or *20 pei cent, may always be kept 
in sto<dv tor imuisuring out small qua.nt.it i<‘S when ordered. 

10. Tho Hizc of drops vainus consid(‘rahlv, and t herefore it is safe 

togi\e m/n/m.s w h<‘re ar(‘ or<lered. ^iiiis, cdiloroform dropped 

from an ordinary phial will nupdre 150 to 500 drops to one fluid 
<ira<‘hui. 

When hlrop* is usi'd, it should be m(Nisur(‘d by means of a tube 
which <i<diveis in *20 <lrops 1 grm. of distillml water at 

1 1. Division of a qrain or a minxm is Ixsst, accomplished by tritu- 

rating or mi\ing tin* w<dgbted or mea,sure<l ipiantity with sugar of 
milk or any li<|uid <‘\cif>i(*ut, and dividing t]i(‘ mixtuie as ordered. 
For instance, supposi* that *24 pills an‘ ordered, (uich containing 
grain <d‘ stryclninie hydr<icliloride. O'ln* total ainonut. in the 24 ])ilis 
will b<‘ grain, tl’ierefore weigh out. 1 grain of th(‘ salt and tritu- 

rate it uitli 4 grams of milk sugar, making 5 grains in all. Then 4 
grains of this mivture will contain gram of strychuiiie hydrochlo- 
ride, 'fake this amount and destroy the nmiaimhu'. 

WATKUS 

I, Camphor water. ‘2 ozs. of water dissolvi' only gr. of cani- 
pbor. 'Die (Utsiesf w'ay of making a good camphor wmtin* is to iniv 
ti<»wers of camphor w'itli coar.sely pow<i(M‘<sl glass, enclose and t.ie 
tlie mixture in a muslin bug an<l suspmid it by a tliiauid into t.h(‘ water 
from the cork. A good solution is oihaimsl sooner by moving the bag 
up ami dow n t w o or thr4*e times a day. 

iiy ilissolving 15b ms. of spirit ot camphor m 40 o/.s. of xvat er, cam- 
phor w ater may b<* <(uickly obtaimul. . 0 , 1 . 

‘2. Chloroform water is unule by the simple shaking oi chloroform 
in water, 

For t lie pn*paration of aromatic waters, m* |)age 1(>. 

imroi JTioN’s 

1. Druqii shouhl be c<airsely powd<*red or sliced before tliey are- 

boiled in water for 5 minutes or longer. If the comminution is too 
tine some sediment <iep<isits, Tli<‘ <lrugs should always be put in cold 
water before boiling. ^ * 

2. Bococtiott pots slumhl be emumdled or tinned and c.overed. A 
fiilsi* bottom made <d‘ tinnml or silver gilded copper wir<‘ half an inch 
or nmre afmve tiie b<dt<un shouhl be used to (ireveut imparting a fusty 
odour to the <lecoction from flu; jmrf icles of the <lrug adhering to the 
imttom of the ves.sel <luring boiling. 

INFFSIOXS 

1. Drugs for infusion slmuld not be too tiiudy c.omminuted. ^ 

*2. No other water than distilled water, boding or cold, is to be 

•*k Suspension of drugs is essential. A muslin bag coutaiuing 
the drug <*an bt* susp<*ude<i by a thrmid from the lid of a covered pot, 
ora Squiress or ^iavv^H infusion pot may be used. ... , 

4. Uniform temperature, as far us possible, should be mamtiuned. 

5. Hard spring water does not. give a good colour, us the extract- 
ive matters are not well liissolved by it. 

tk Infusions .should be made fresh and these are now named lu 
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the Pharmacopoeia as fresh infusions as distinguished from concen- 
trated inJEusions introduced in the new B.P., which after dilution 
resemble the fresh infusions. The concentrated infusion of digitalis 
is not sanctioned in the new B. F- and should not be used, as it is 
inactive. 


EMULSIONS AND MIXTURES 

Emulsion, as its name implies, is a liquid externally resembling 
milk, the milkmess being due to the suspension of resinous or oily 
bodies in water, by means of an adhesive substance known as tlie 
emulsifier or eyyiulgent Emulsion therefore is a mixture of two liquids 
which are insoluble in each other. The emulsifier helps the insolublt^ 
substance to remain finely divided or broken up in the form of glo- 
bules which do not coalesce again to form a separate unmiscible fluid. 

Emulsions are prescribed (a) to help administration of oily sub- 
stances which will not mix with water ; (h) to help easy absorption of 
the oily substance which is presented in a finely divided and dispersed 
state m some vehicle ; and (c) to make it more palatable. 

1. The first fundamental rule in the compounding of a mixture is 
to avoid chemical decomposition taking place among its ingredients^ 
unless such is the implied intention or the express order of the 
prescrther, 

2. Distilled water should be used in compounding Tap or other 
waters produce a considerable change in mixtures owing to the 
presence of traces of calcium and magnesium salts. For example, Tinct. 
Oardam. Co. produces a brilliant crimson colour with tap, and a red- 
dish-brown with distilled water. Tinct. Lavand, Co., gives a bright 
mixture with distilled, and a muddy one with tap water. Ordinarily 
the word ‘‘aqua’’ means tap water- If the prescriber wants distilleil 
water to be used he should write “aqua destillata”. 

3. Order of mixing.— It is not the spirit of practical pharmacy to 
mix the ingredients in the order in which they are written in a 
prescription. The dispenser should exercise his own judgement in 
determining the best method of effecting a combination. 

Ifc is a good plan first to pour in the tinctures and spirituous fluids 
as they are measured, next add syrups and essences, and lastly fill up 
the bottle with the vehicle. 

4. Poisonous drugs such as arsenic, strychnine, perclilorido of 
mercury, hydrocyanic acid dilute, etc., should be separately dissolved 
and then added to the mixture last of all, immediately before corking 
the bottle. In this way you avoid the possibility of putting them 
in twice over. 

5. Mortar and pestle should never be used if the ingredients an* 
easily soluble. Dispense syrups and fluid preparations in such an 
order that the vehicle will finally rinse out the measure glass. 

6. Shaking.— All mixtures should be briskly shaken before label- 
ling, to ensure a thorough incorporation of the ingredients. 

7. Heat should not be used to help the solution of salts when they 
will not entirely dissolve in cold water, for they are sure to crystai- 
lise on cooling. Suspension is the best method under such circum- 
stances. 

8. Wholly or partially soluble vegetable drugs, especially which 
contain tannin, should be mixed with earthy and metallic salts in 
largely diluted solutions. 

9. Gelatinous mixtures —Some mixtures become gelatinous on 
keeping, due to the growth of an organism called viscous ferment An 
addition of 20 per cent, of alcohol to the mixture prevents this. 

10. Chemical reaction, — If there is a chance of a chemical reaction 
taking place, the ingredients which are likely to act with one another, 
should be freely and separately diluted or suspended, before* mixing. 
Th^ mucilage of acacia always suspends the precipitate uniformly, 
had to some extent retards or modifies the chemical decomposition. 
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11. ' Froth. * a lot of froth rises as the result of shakino- 

-tsspeeially if the mixture contains vegetable solutions, thus prevent- 
ing^ tht‘ botth^ from beiiiK hlhul or corked. A finv drops ot alcohol 
remove this. 

12. Insoluble powders are sometimes prescrilied in a mixture. 
I’iiesi^ fall into two groups : iiijfuHibk an<l indff fusible. Powders 
such as rhubarb, chalk, compound powder of jalap, heavy and light 
magnissium oxi<ie and carbonate, (piinine sulphate are diffusible and 
slumld be triturated with a small (piantity of water in a mortar to 
produce a thin paste, before mixing with the vehicle. No suspending 
agent hhoubl be used by the ilispenser unless it is found that equal 
dosage of the substance is not. possible without one. Most of the 
insoluble powdm’s are easily diffusible and do not require a suspend- 
ing agent. In any case •‘shake the bottle” label should be used. 

A subMtanm^ is regarded as indiffusible, when it will not remain 
evenly distributed in the vehicle for a long period to ensure uni- 
formity of the <los<‘. ^ 1'hey are : acetanilide, acetylsalicylic acid, 
biirbifone, beir/oic acid, betunanhtliok bismuth salicylorte and oxy- 
chloride, chlorhutol, resinous suostances, (piinine salic^ylate, (punidmo 
Hulphati*, salicylic acid, etc. 'Pluxse rcupiire a suspending agent. 

12. Medicinal filtrates produced in a mixture should not be 
filtered, Imt suspended. Hut if any foreign particdes float on a clear 
solution, flH‘y should he removed either by straining or by filtration 
through wetted cotton or tow plugged lightly into the neck of a 
funind. All mixtures depositing a sculinumt should bear the label 
**Mh(ihr the hotile.^^ 

14. Mucilage should he recimtly prepared, but itcnn be kept ready 
made for souu‘ time provided that the bottle containing it is full up 
to the neck and prop(“rly sealed. 

15. Oil» are best (umilsithul either by rubbing them up with gum 
or l»y mixing tliem with an alkali, or with both. Popaiba is well 
emnl'sifhui W'itli gum ami alkali. Kssentinl oils are best emulsified 
with fragncnnth iwwder in the propoition of 10 grs. for every ounce, 
or yolk of (*gg. 

Id. Scale preparations in a mixtun^ are either to l)(‘ dissolved in 
a mortar w'ith warm water or poured into the bottle with the veliicle 
and siinken briskly. If poured in a dry condition into the bottle, 
and the water or vehicle added afterwards, a stic.ky mass cakes at 
the bottom. 

It. Volatile ingredients in a mixture.- Volatile drugs such as 
ammonia, ether, chloroform, hydrocyanic, acid, etc., should never be 
mixed witli hot tluids, and should always be added last of all, after 
fln^ vehicle has been poured into the bottle. Care should be taken 
that Hiitlhdent space is h‘ft tor the ixupusite (piantity of the soluble 
ingredient. As soon ns this has Ix^en added, the liottle must be 
tightly corkiui and well shaken. 

IH, Eeainoua substances should first lu^ finely powdered and 
triturated with mncilagi^ of tragacauth ami finally tlu^ vehicle is 
added. 'J’hey may also be dissoivtul in alcohol and dispensed in the 
same way us resinous tinctures. 

HrSPMNDfXfi AND HMCLSIFYlNtJ AGENTS 

Hiwpendiiiij anenis are often necessary to keep insoluble substances 
in a state of suspension so that each dose should contain a reasonably 
correct proportion of the compound. Suspending agents are also 
necessary xvheu lupiid preparations containing resinous suhstanc(^H, 
are used'iu a mixture, as tm‘se may form precipitate and adhere to 
the side of the bottle. If the prescriher does not order any such agent 
the dispenser fthould use his own judgement in deciding xvhetlu^r 
any suspending agent should be tised. The following substances 
are commonly used as suspending agents, acacia, trngacanth, or 
mucilage of acacia or mucilage of trngacanth, glucose, or syrup. 
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Mucilage of acacia should be used iu the proportion ot 1 (ir. for 
each fluid ounce of the mixture. It however has the disadvantage of 
making mixtures sometimes lumpy, as for instance with hismntli 
salts, where tragaoanth is more preferable and should be used in the 
same proportion. . 

There are many emulsifying agents they are almost invariably 
colloidal substances and thus remain in a state of extreme snlnli vision 
in which state its surface area is enormously increased. This state 
of subdivision demands expenditure of energy, and this energy 
becomes stored up on the surface of the particles as surface energy, 
and more finely divided the substance, the greater is its suiface 
area and, consequently, greater its surface energy with greater power 
to adsorb other substances to its surface. 

The emulsifying agents are : — 

Acacia powder.— The formation of a good emulsion depends upon 
right proportion of oil, water and gum. The usual rule is to use 
one part of powdered gum acacia for every four parts of fixed oil. For 
volatile oils the proportion is half the quantity of gum as oil. For 
making emulsion with substances containing oleoresins like copaiba 
or male fern the proportion should be equal quantity of each. ^ 

Powdered gum tragacanth is inferior to acocia, as the oil glob- 
ules are larger than acacia emulsion and therefore the emulsion with 
tragaoanth is not so white. Gum tragacanth is used more for 
emulsifying volatile oils and less for fixed oils. The proportion 
being 10 grs. of the gum for every ounce of the oil. It is often used 
along with acacia to increase viscosity of the emulsion. 

Yolk of egg is largely used for emulsifying cod-liver oil. Its 
emulsifying power is twice that of powder acacia. 4 dr. will emulsify 
4 oz of fixed oil and 2 oz. of volatile oil. It has the advantage over 
gum emulsion in that it does not separate on the addition of acids, 
salts, glycerin or syrup. If however the egg-emulsion is kept for 
long It "undergoes putrefaction and imparts a bad odour to the 
emulsion. Sometimes a little benzoic acid, or 5 p.c, alcohol is added 
as a preservative. 

Alkalies.— The hydroxides of potassium, calcium, ammonium and 
sodium are generally used. They form soaps by combining with the 
fatty acids contained in most of the fixed oils of vegetable origin. 
Volatile oils which do not contain any fatty acid cannot bo emulsi- 
fied with alkalies. Lime water and ammonia are however not used 
for emulsions intended for internal use. They are largely used for 
liniments and substances meant for external application 

Soaps.— These are best emulsifying agents for lotions, liniments 
and other preparations for external use. 

Saponins.— These occur in certain substances and form a large 
amount of froth when shaken with water, similar in appearance to 
the froth produced when soap is shaken with water. The drugs* 
which contain most .saponins are quilhua and senega and the most 
convenient sources of these saponins for divSpensing purposes are the 
tinctures of the respective drugs. Since both these substances hawe 
a therapeutic action of their own they should not be used for making 
emulsions for internal use unless especially ordered. 

Casein and mucilage of starch are also used as emulsifying agents. 

MIXTURES AND EMULSIONS OF SPECIAL DRUGS 

1. Acacia in a mixture is best added in the form of mucilage,, 
which should be freshly made. 

2. Almond Oil does not emulsify w'ell with mucilage or powdered 
gum, but a small quantity of liquor potassse or carbonate of potassium 
without mucilage answers well. 

3. Ammoniacum, Myrrh and Guaiacum should be triturated first 
with a little water or some similar vehicle so as to form a thin pasf.e. 
These do not require a suspending agent as the gum present in these 
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is to susp(‘iHl tln^ ro.siu, 'Pho result, inj^ mixture niay be 

str!uiu‘(l through muslin. 

k Ammonium Carbonate should be dissolved in a cold vehicle 
only translucmit piiuMxs being usisl. 11ios(‘ iiortions whioh have effer’ 
v<‘s<‘e<l ar(‘ wanting in strimgtln 

T). Benzoic acid should be powilenul ludonnuixing. If there is a 
tincture in the formula it should be dissolveil in it, and water added 
gradually with shaking. 

tk Bismuth Carbonate and Subnitrate are often prescribed in a 
niixtun^ without any suspending ag<mt. Thev should first be tritu- 
rate<i in a mortar with sonn^ olt.lMMudiicle to form a pasti^ and then 
the water should be addmi to ml, just tlie volume. They are easily 
ditfnsible and do not, ordinarily riapiiia^ any suspending agent. If 
any susi>endiug agent is umsI, acacia should be avoided for reasons 
explained on page 7U>. Bismuth subnitrate is chemically incompat- 
ible with potassium bnuirbonate or soilium hicarbonato, producing a 
large quantity of carbonic aci<l gas when mix(‘<l m a mixtnns The gas 
must be allowiul to esciqie by gent le heat, before bottling, otherwise 
the bottle may subsequently burst or the cork be suddenly blown 
out. An eqnivabml tpuintity of bismuth carbonate may be substituted 
as the llnislied mixturi* contains the same. Bismuth salts and iodides 
produce bismuth oxyioilide which gives a brownish red colour to the 
mixture though tlimapmitically it is harmless. 

7. Borax powdereil and rubbeil up with mucilage makes a soft, 
Jeliydtke mass. But, a linipid mixture may bc^ obtained liy mixing 
freely diluted mucilage with a solution of bouix in warm xva'ler. 

K. Butyl-chloral Hydrate forms oily I'ompounds with alcohol, 
insoluble in water. Dissolve in glyci^riu and warm water. Chloral 
hydrate behaves tn the same way, and is diuumiposed by a.lkalies, 
lilieratmg chlorfd’orm. 

if Calfeme Citrate fonns a syrupy liipiid when mixed with three 
times its weight of water; on aildit ion of mor<^ wat.m*, enffeim^ hydrate 
is preciriitaled. This is again rmlissolviul on I'urt.her dilution. 

Ml Camphor in a mixtun* is trmitml with threi'! tini(‘s its weight of 
iilcfdioi. in the same way as resmons tinciurixs, /.c. dissolve it in 
alcohol hrst and then treat as a tinidure. Acacia is a hetfer suspend- 
ing agent. 

1 1. Chlorate o! Potaefiium and Hydrochloric Acid. Sometimes a 
formula composeil of potassium chlorate, hydrocliloric acid, and 
wuBer comes to the iliHoenser for dispensing. Here the object is to 
make a solution of chlorine, ami is best. fuBUIed liv adding the acid 
^lirectly to the salt, corking the bottle for a while before adding 
water. HO us to make n solution of chlorine in water. 

< 'htorate of potassium with syrup of iodide of iron liberates free 
iwiine which has proved falak 

12. Cod-liver Oil is well emulsified by the following method. 
Blare po\^dere<l tragacunth in a ilry mortar and triturate a little of 
Die fdi, tlien add the yolk of an egg and the oil and stir briskly, 
mhiing water UH Die mixture thickems, ami lastly mix flavouring oils 
ami water aiteruateiy, with constant stirring, avohiing frothing. The 
mixing of lime water I tof) with cml-liver oil greatly facilitates its 
emulsificatiom and reduces its tendeney to cause eructations. Lime 
witter ami acacia gum emulsify cod-liver oil just as the yolk of egg, 

13. Copaiba Balsam can be xvell emulsified by rubbing it with 
tihont its own weight of powderiul gum acacia and liq. potassje. 
The resin aciils combine with caustic potash and form a soap-like 
snliHtunce which helps emuisitlcation. 

14. Ether shouitl never be mixed with hot liquids, and must he 
added last to a mixture. 

15. Ferri Sulphas soon gives a rusty colour to a solution from the 
production of ferric hydroxide, which is retarded by adding an acid, 

til Glycerin is use*d as a sweetening agent for mixtures, especially 
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those that contain perchloride of iron. It is also used ns an appro- 
priate solvent for, and a fjreservative of the |)ancreatic and peptic 
ferments. It pi events pfelatinisation of kino m tinct. kino, and also to 
a certain extent prevents and retards chemical changes and precipita- 
tion m a mixture. 

17. Iodine is very sparingly soluble in water^ but iodide of potas- 
sium helps solution to the extent of three-quarters of its own weight. 
Salts of ammonia also increase its solubility by the formation of a 
soluble salt, ammonium iodide. Some essential oils sucli as oils of 
peppermint and fennel, chemically combine with iodine. Strong 
solution of iodine with solution of ammonia, or with ammoniated 
camphor liniment, precipitates iodide of nitrogen, which is n most 
dangerous explosive (see Explosive Combinations, page 64). 

18. Morphine Salts should not be dissolved by heat, for at a 
temperature above 104°F. their solutions turn yellow or brown. 

19. Paraldehyde is soluble in water in the proportion of 1 in 10, 
If it is present in a mixture in excess of its solubility it should be 
emulsified with tragacanth powder. 

20. Phenacetin in a mixture requires careful treatment. It should 
be first finely powdered and then mixed with pulv. trag. co. in the 
proportion of 2 to 5 grs. for every ounce of the mixture, and then the 
vehicle added with trituration in a mortar. The same procedure 
should be followed for acetanilide. 

^ 21. Phenazone is sometimes a troublesome drug to deal with in a 
mixture. It is rather a free base, and gives precipitate with tannhu 
alkaloids and many other substances. Thus, with alkaline salicylates 
it forms sahpyr%n (insoluble) ; with ferric chloride, (orange 
red); with free iodine, todopyrin (insoluble); with chloral hydrate, 
hypnal (insoluble), etc. 

22. Potassium Iodide is decomposed by acids, liberating free 
iodine, which may produce fatal results. This also happens when 
potassium iodide is mixed with tincture of perchloride of iron. 

23. Quinine Salts. — The following points in respect of the mixing 
of quinine salts should be noted:— 

(a) It produces an insoluble salt when added to a strong mineral 
acid; the acid should be freely diluted with the vehicle before the 
alkaloidal salt is mixed. 

(h) When it is prescribed with spirit of nitrous ether, tinctures, 
ether, or any spirituous liquids along with glycerin or syrup and 
water, the quinine is to be first dissolved in the undiluted spirituous 
mixture and then glvcerm or syrup added, and lastly the vehicle 
is gradually mixed. If no mucilage is ordered it may be lulded to 
prevent quinine from adhering to the sides of the bottle. 

(c) The sulphate should not be dissolved m diluted hydrochloric or 
nitro-hydrochloric acids unless so ordered. 

(d) When ordered with bark or any other substances containing 
tannic acid, it deposits a precipitate of tannate of quinine which 
should not be filtered. 

(e) No acid should be added by the dispenser to make a solution if 
it is not prescribed. The quinine is then to be rubbed up in a mortar 
with a little mucilage and diffused in water, or added to the vehicle 
in its crystalline state, with “ shake the bottle” as a direction. The 
former is the better method. 

(f) Quinine salts are incompatible with alkalies, such as bicar- 
bonates, carbonates, hydrates, sp. ammon. aromat., etc. They should 
be suspended and diluted separately before mixing ; a small quantity 
ot mucilage will make a better mixture. 

(p) Ammoniated solution of quinine gives a precipitate when 
diluted with water, but the addition of a little mucikgo (i dr. to 1 oz. 
of mixture) suspends it. 

^ (k) With liberated chlorine, quinine salts yield a yellow solution*, 
t.e when added to the chlorine mixture mentioned in para 11. 
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(0 i'hIori<l«% throws down a. poisonous precipitate, Avbich 

can be disHolve<l by diluted liydrocldoric acid. (Uycerin and gum 
also retard to soun^ e\t<‘ntp eliemieal reaction. 

(J) iMuiovan’s solution too Ixdiavass in the same way, but an 
admixture of giye<u'in ami nmeilage pr<»vumts to some evtent chemical 
<*hang<‘s. 

(k) Wlum it IS or<ler(‘<I with salicylates in a mixture, an ugly-Jooh- 
iug mass, salicylatt‘ of (piinine, forms inside the* botth* which refuses 
to thiu out. 'fhe mixture uiay b<‘ improved by rubbing mucilage with 
<juiuiue and grmlually mixing the salicylate dissolved in a large 
<iuantity of water, ami agitating v<‘ry briskly. 

il) 'Neutral solution of (piinine and iodide of potassium do not 
react chmnically, unh‘ss there is an acid pivsent, free or lilierated, in 
which cas(‘ iodine is s(‘t fr(‘e. 

(m) 'fhe growth of fungus in a solution of (tuinine is prevented 
by the udditum of a 5 pm* cimt. solutrion of alcohol or a trace of 
clihu’<d'orm. 

24. Spirit of Nitroun Ether turns ruv'd due t o the fact that the tdhyl 

nitrit(^ bmuumxs hydrolised on keeping with formation of free nitrons 
acid and slnmld therefore be made before being mixed with 

i<vdid(‘H or i»romid(^s, otherwise free iodim^ or bromine will be liberated 
and will darken tin* mixture. It can be kept permaimntly alkaline 
or neutral bv dropping a few crystals of potassium bicarbonate in it. 

25. Salol w hen comhimul with other salts in a mixture falls to tlio 

bottom in a Hoim^whut granular form; this is previmted by adding 
compound |M»wder of tragacanth in tlie proportion of 2 to 5 grs. lor 
every tluid ounc(‘ of mixture. ^ ^ x i i 

2d. Strychnine in a mixture containing alkaln‘s is precipitatecl to 
the bottom of the bottle, and fatal results may follow the swallowing 
of the last dose bromide and iodide of potassium, rnp hydragyri 
perchloridi and Ihtuor sodii arsenatis all throw down insoluble pro- 
cipitat(‘H of Htryclinine compound.s. ^ 

27. Tannic Acid siiould bi* dissolved in pure distilhsl water, as tap 
water makes the solution opalescent. It precipitates alkaloids lu 
solution ami gives witli iron an inky eolour Alkalies give pre- 
cipitates, and turn the mixture brown to bhudv. Muc/ilage makes it 

Vegetable extracts should he carefully in a warm 

mortar with a little water till a soft paste is obtained, with which the 
vehicle is to la» gradually mixed. If they are rosmous rub them with 
two or three times tlieir weight of powdered acacia m warm water, 
mnl thi'U gradually mix wdth the vehicle when cold, Ext, FtUcts may 
be trituratiui wdtii its own weight of powdered acacia, and water 
added gradually with constant stirring. 


L In making a pULmass, the following points should be 
observed ; - 

(fl» Put tlm Huhstance (powUcri preserthed in Bmallest quantity into the 
merlftf lb si ami tilmratu it wltli the next smaUest (If it Is powder), add the 
nexhasaln nituratc. andsnon. . i 

tbi Toxic suliHtnnccH tc.p. alkaloids and arsenic) should always ho 
triturated wed with double their weight of a hard powder lactose), if 
there is mum in tlm pld constituents, before adding the other ingredients 

.'XlrartH which am prcacribed In the pill shoulU not ho treated 
as oxcIplMtitn. #.//. Kxt. Nucls Vom. gr. •/» with Pulv AIoos gr. 2, and Pulv 
Itmcac. Bc. H,. Iloi-e rub the extract with the ipecacuanha, add a little of the 
aloes, again irHurait*, and continue thus until the extract is equally divided 

^ Essential oils should bo treatecl like (c). Thus in the case of Pil. 
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Aloes, the oil of cax'away should he tritmated lightly with the pow(lor(‘(l soap 
(the oil being added gradually); then aloes, tiituiation, aloes tritiiiation, etc * 

2. Pills under one grain should be made up to 1 grain by t!ie uddi- 
tion of liquorice powder or sugar of milk. Fractions of a grain of such 
powerful drugs as strychnine, perchloride of mercury, arsenic, etc., 
should be intimately triturated with sugar of milk, and then made 
into pill-niass with suitable excipients- 

3. Pills liable to crumble will keep their shape for a reasonable 
time if some fibrous materials, such as liquorice powder, paper pulp 
or lycopodium are added to the mass If the pill-mass is too soft, it 
should be hardened on a hot plate, but if the ingredients are hard and 
brittle, they should be massed in a warm mortar. When the pill-mass 
contains dry vegetable powders some minutes must be allowed for 
the absorption of moisture before rolling 

4. The same spatula should never be dipped into the extract pot 
after it has been used to scrape the pill-mass from the tile, pestle and 
mortar. 

5. To prevent sticking together, cinnamon or Ihpiorice powder, 
mixture of staiches, powdered French chalk are used. Pills containing 
hygroscopic and volatile ingredients should be varnished or coated 
and then dispensed in a well-stoppered or corked bottle. Pills for 
silvering should never contain glycerin. 

6. Substances that are decomposed by iron, such as silver nitrate, 
copper, and bismuth salts, corrosive sublimate, and calomel, ought 
not to be mixed m an iron mortar, or scraped by an iron spatula. 

7. Crystalline salts soluble in water should be very finely pow- 
dered, and massed with glycerin of tragacanth and some inert powdi^r. 
Before silvering, they must be varnished with tolu an (I dried. Glycerin 
of tragacanth is the best excipient for insoluble salts. 

8 Essential oils.— Soap and sometimes soap and powdered liiiuorioe 
root make a good excipient Wax is to be avoided. When there is 
much essential oil, the addition of liquor potassse helps greatly. 

9. Potent Drugs . — To diffuse potent drugs as atropine or strych- 
nine, add a minute quantity of glycerin before massing. 

10 Scale preparations should be finely powdered with a palette- 
knife instead of triturating in a mortar before massing. ITso lanolin, 
kaolin, or mass rapidly with rectified spirit 

EXCIPIENTS 

An excipient is a substance, either solid or liquid, added to bind 
the ingredients of a pill-mass into a plastic and adhesive mass. If 
none of the ingredients in the pill are suitable for producing a pill- 
mass, then it is necessary to add an excipient. T'he selection of a 
suitable excii^ient in these circumstances is done by the dispenser, 
which however requires experience. The following excipients are 
commonly used 

1. Acacia in powder is a good excipient when judiciously used. 
It however makes the pill hard. With calomel it makes a regular 
cement. Combined with equal quantity of tragacanth it is better than 
acacia alone, and is known as Pulvis Acacue Co. It is frequently 
combined with syrup of glucose. It should not be used with wa.v, 
fats or oils, or with creosote. 

2. Alcohol softens resinous substances, but the mass should be 
quickly rolled, otherwise it will crumble. 

3. Calcium Phosphate in minute quantities gives a pilular consis- 
tence to greasy substances and essential oils when soap is not admis- 
sible. It is a good desiccant. 

4. Castor oil, with or without soap, is a good excipient for making 

camphor pills. * 

5. Compound decoction of aloes is a good excipient for pills con- 

* Chemists’ and Druggists’ Diaiy, 1898 
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tnminK H shotild not b<‘ nso<I wIh^u iho pills coiiiain any sub- 

wiii<‘h is in<MMiipatihl<‘ with ciu bonal-o of potussmui. 
i\ Extract of gentian thoiijjjh commonly nsc<i is not particularly 
mllicsivi* ami is liark in colour. 

7. Glycerin Keeps pills .sofl, luil it is v<u*y hygroscopic. I''ho 
luhiiliou of‘om‘-flunl of its \v(*it?ht- of water ovau'cmnes its hygros- 
copic pro[M‘rly. It is useful for pills liiihh^ t.o become hard. 

8, Giycenn, mucilage of acacia, water and alcohol in egual parts 
iiiaKe a i^ood ^elieial exclpimit. 

p. Glucanth consists of jmwihu'cd trapicanth 3, glycerin 8, water 
L s>nip of glm‘os<‘ 1. It, is useful whm-e glycman of tragacanth is 
unsuitaoh* ou ai’couut of the large ipianfity of glycerin. 

10. Syrup of liquid glucose contains liipiid glucose 1, syrup 2, and 
is a serviceaob‘ <*\cipi<*ut. 

I L Kaolm ointment is useful for massing oxidisalile and reducible 
ingredients; Imt has no advantage over huiolin with which it may be 
comloned, 

12. Lanolin ma v be uHe<l in massing certain scale preparations. 
Ihdiig non-ovidisabie it may b<‘ use<l to mass potassium permanganate 
or silver nitrate with prepare<l kaolin. 

18. Liquorice or marshmallow in powder are absorbent and give 
elasticity to the soft mass. 'I'hey are useful for pills containing oils 
or phenol. 

\ k Proctor’u paste consists of powder tragacanth (>0 grs., glycerin 
180 ms. and water JM» ms. 'fhe paste imiiroves by keeping. It is an 
all-round good excipient. 

In. Renin ointment is used for scale preparations, but wool fat 
is better. 

IO, Soap powder is the bivst, excipient for vegetable powders, 
extracts ami gum resins. It neither Iianlims nor crumbles. It should 
not In* used for inasses containing acids, acid salts, metallic salts, and 
KuifStances containitig tannin. 

17. Tragacanth pow<ler gives in small {pnint-ities solidity and 
eiiist icily to a soft mass; more so when the compound powder is 

1H. Water shouhl be use<l with caution. It is a good e.xcipient 
for masses containing gum or .soap and makes a good pill with pow- 
dered opium. ^ , 

IP. Wax is not much used now for it makes pills indigestible, 
though it makes a beautiful pili-iimss with camphor, creosote, phenol, 
and most of the essential oils. 

Incc'a Precaution*.. The exci(»ient« to be avoided are:— 
in) 'IhoHe incompatible with any of the ingredients of the pill- 
mass. Thus, confection of r<meH must not be used to make iron pills? 
acetic extract of colchicum must not be stiftened with magnesia, 
ih) Those which make the pill either too hard or too soft. 

(c) Those wiiich unduly increase si/.e. 

HtlLLlNti, ('ITTlNd AND UOl-NI)IN(5 OF PILLS 
Having prepared the pill-nmss to proper consistency it should be 
rolled out on a pill tile with a spatula to the required length tor the 
number of pills ordered l*y bringing it along side of the scale m the 
tile, ikd’ore cutting the muss into pills, it is a good plan f'^^/''^oigh 
tlu» whole mass to S 4 ‘e that it corresponds to uie total weight of the 
ingreiiients. a precaution against carelesH weighing.^ when a large 
number of pills are to be prepared the rolling is done in a pul cutting 
machine {we tig, by putting the mass or cylinder on the rolling 
board and rolling it with the umler surface of the cutter hy moving 
it witli two haiuls backwardsand forxvards. It is important that the 
pill pipe sliould be uniform in thickness and perfectly cylmdrical, 
cur*' being taken that the emls do not taper out thin. I he pill pipe 
when rea<iy should be brought along suie the scale on the machine to 

4ii 
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see that it fits the number of divisions corresponding to tiie numi>er 
of pills into which it has to be divided. The dispenser being satis- 
fied brings the pill pipe with his finger on to the groovtMl part of 
the machine. The cutter with the grooved surface downwards is 


face 


Rolling Poaid 


Fig. 26,— Pill Machine 

pressed on the pill mass with both hands, and with a few jerking 
movements the pills are out through and pushed into the removable 
tray. It is better to put some inert powder (liquorice root or French 
chalk) to prevent adhesion of the pills. If the pill mass is properly 
prepared and the operation successful no further treatment is neces- 
sary; but the track of the machine will be visible on the pills and 
therefore these require finishing to make them perteotly globular. 
This is done by placing the pills on a dusted slab and rolled with a 
pill rounder or finisher These are shallow, circular, boxwood trays 
not deeper than the pills which one wants to roil. 

PILLS OP SPECIAL DRUGS 

1. Aloes is best made into pills with a minute quantity of com- 
pound decoction of aloes, which has a great solvent power, or with 
syrup of liquid glucose. Aloin is massed with glycerin of tragacanth. 

2. Antipyrin makes a good pill with glycerin of tragacanth. 

3. Argenti Nitras and Argenti Oxidum.— The nitrate decomposes 
in the presence of organic substances and should be rubbed to a fine 
powder with twice its weight of kaolin and massed with paraffin 
ointment, resin ointment or kaolin. The oxide parts with oxygen 
readily with creosote, ext. gent., etc. It should be massed with 
kaolin ointment. 

4. Bismuth salts are best made into pills with glycerin of 
tragacanth. 

5. Butyl-chloral Hydrate makes a good pill-mass with equal parts 
of powdered acacia, tragacanth and syrup, or glycerin of tragacanth. 

6. Calcium Sulphide should be triturated with lactose to increase 
its weight if neoessaiy, and massed with powdered acacia, tragacanth 
and glycerin. The pills should be varnished to protect from decom- 
position from the air. 

7. Camphor should be powdered first with a few drops of alcohol, 
and after the evaporation of the spirit, use compound powder or 
acacia and mass with syrup of glucose. 

8. Camphor Monobromata should be triturated with Pulv. IVag, 
Co. aud massed with ProctoPs paste. 

9. Carhromalum is made into a pill with glycerin of tragacanth. 

10. Cmchophen makes a pill with compound acacia powder, 2 p.c. 
of tartaric acid and syrup of liquid glucose or may be made with soap 
and glycerin of tragacanth. 

11. Chlorbutol with acacia and syrup of glucose. 

12. Citrate of Iron and Quinine can be made into a pill by the 
addition of rectified spirit and rolling the mass quickly, or use kaolin 
and lanolin. 

IS. Codeine can be massed with half its weight of powdered 
liquorice and glycerin of tragacanth. 
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14. Copaiba, when inuHH<‘d with earl)onni(^ of luuKnesin, makes a 
vt‘ry hiu<l pill whirh is ins<jlublo in the intestinal secretions, if it 
be inude into an eninlsion with pfuni, and Ix^ set aside for twelve 
hours, iifh‘r luhlinK i pu*4 of nniji^nesia levis to (nxiry 10 parts of the 
halsiun, it may In* convertiMl into a Rood pill-mass by the addition of 
a minute (pmntd y of l>ora\, and Hindi a pill is soluble. Phosphate of 
calcium also makes a K^^md pill. 

15. CrooHote with powilered mird soup gr. I and powdered licmo- 
ric<' gr. 2 for emdi minim makes a good mass. G-uaiacol should be 
treat mi liki* creosote. 

Id, Emetine and Biemuth Iodide pill is made with acacia and 
tragacaidb. 'flie pills sbonld be keratin coated or salol varnished. 

17. Porri Sulphas. -The granular sulphate forms a good pill with 
glycerin of ttagncanth ami a little powilered sugar of milk. When 
5 gr. are ns(‘d for eaidi [lill, it is better to use the dried salt of which 
3 gr. e<|ualH 5 gr. of the undrimi salt. Licinid glucose makes excellent 
excipient for dried salt. 

!H, Ferrum Rodactum.— First make a tine powder, add liquorice 
and mass witii glycerin of tragacanth. 

ItK Gallic Acid and Tannic Acid make good pill-mass with glycerin 
of tragmmnth. 

20. Hydrargyrum e. Creta can lie maHse<l with glycerin of traga- 
canth. It sfioidd never be vigorously triturated in a mortar, as the 
mercury may separate. 

21. Hydrargyri Porohloridum should be Uncly triturated with 
laetose ami made into a pill with eompmmd powder of acacia and 
syrup of Hqiiiil glucose. < alomel pillsarealso made in the same way. 

22. Ichtnammol is tlrst mixed with tragacanth and then massed 
with litniorice. 

23. Menthol, Thymol, Camphor, el.c.. or substances which become 
oilv sliould be mixed with half the quantity of powdered card soap 
ana i the quantity of Imeswax ami then massed with powdered liquo- 
rice root. 

24. Pcpiin can lie nniMHed with a mixture of ecpial parts of glycerin, 
syrup and water by <{uich rolling. 

25. Phenol is tlrst inixeil with 2 grs. of liquorici^ for each grain, 
then triturated vigorously an<l roiled into pill quickly. A drop of 
mucilage of acacia may be necessary. 

26. Phoaphorua can be made into pilU by the following method 

Phosphorus is dissolved in carbon disulphide and the solution is care*^ 
fully mixed with oil of theobroma and beeswax, and made into a pill- 
miiSH with the addition of a little kaolin. The mass must be kept 
immersed in cold water in a blue bottle away from Ught^ S grs. of 
the mass and 1 gr. of acaeJa powder can be rolled into a pill for dis- 
pensing. . . ^ . IX* 

Pills containing phosphoruK require varnishing or a pearl coating. 

27. Potassium Permanganate reipiires careful treatment, for it 
soon oxi<nses<»rgiudc matter, such as sugar, syrup, vegetable extracts, 
etc. when tiroiight in contact wdth it. It can be made into a good pul- 
nuy*« l»y mixing if with kaolin .50 p.c. and then making the pill-mass 
with hutoHn. Work the mass gently. Vigorous rubbing or the intro- 
duction of evert a trace of foreign matter may set up combustion. 

2H, Quinine Sulphate wit h tartaric or citric acid makes an excellent 
mass. Hornet lines a tirop or two of glycerin or water may be neces- 
sary in <lry weather. The pills must be varnished or capsuled, 
otherwise, they will become soft and sticky by damp. tJIycerm of 
tragaciintb, is also a good excipient. White excipients should he used 

2U. Rhubarb powder is a troublesome substance for pill-rnaking. 
Proof spirit or tincture of rhubarb (1 m. to 8 grs.) makes a soft mass 
which should be rolled quickly. Himple syrup, treacle and equal 
parts of glycerin and rectified spirit may also be used. 
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30. Zinc Valerianate makes a good mass with a little powdered 
acacia and spirit. Glycerin of tragaoanth and lupiorice powder may 
answer well. 

PILL-COATING 

Coating of pills is necessary to make them look more elegant, to 
disguise their unpleasant taste, to protect them from decomposition 
by contact with the air, and sometimes to prevent their action in the 
stomach 

The general rule in the ooatihg of pills is that all pills remiirmu a 
coating should he perfectly made, of a firm consistence, and free from 
contamination ana powder » 

Silvering is done in a covered earthenware pot or a boxwood pill- 
silverer (Pig. 27). The pills being damped with thin mucilage are 
dropped on to a silver leaf put within the silverer. The cover is then 
put on and the silverer is shaken for about a minute. After the super- 
fluous fragments of silver-leaf have been blown off, the pills are 
exposed to air for a few minutes to diy. One silver leaf covers six 
5-gr. pills, and two drops of mucilage are enough to damp a dozen 
of such pills. When the pills are too damp, more leaf is required for 
silvering, moreover the finish is not so elegant. A better and finer 
silvering can be obtained by putting the pills and leaf in a covered 
porcelain pot or a metallic silverer, heating the pot or silverer over a 
spirit lamp and rotating it as before. 

Pills containing asatetida, mercury and sulphides should not be 
silvered unless they are very stiff and varnished, otherwise the silver- 
ing will soon get blackened. 

Gelatin- coating.— A coating solution is made by dissolving 1 of 
gelatin in 4 of water on a water-bath, straining while hot, and cooling 
it afterwards. If there are air bubbles the 
solution should be repeated. The pills are 
now stuck on the points of pins or needles 
and dipped into the warm solution. The pills 
are taken out slowly and rotated for a few 
seconds and then stuck into a sheet of cork 
or pincushion by their opposite ends. As soon 
as the outside coating dries, the needles are 
withdrawn, and the holes close of themselves. 

Sugar-coating is rather a complicated pro- 
cess. The following is the most practical 
method Pills well dried on the surface are 
placed in a tinned copper bowl with a flat 
Fig. 27.— Pill Coater or bottom, or an enamelled iron dish, the sur- 
Pill silverer. face of which has been moistened with syrup, 
or syrup and gum. They are then rotated and gently heated, very 
finely powdered sugar 7 parts and starch 1 part being dusted on, and 
the motion kept up till a perfectly dry, hard and whitish coating is 
obtained, the operation being repeated if necessary. 

Pearl coating.— It is done in the same way as sugar coating with 
the exception that fine white French chalk is used m place of sugar 
and starch. This coating sometimes becomes too thick so that the 
gastric secretion fails to penetrate it For a perfect coating the pills 
must be dry. If they contain any hygroscopic substances, they 
should be varnished before coating. 

Keratin-coatmg.— Keratin solution is made by first removing from 
horn shavings all that is soluble in pepsin and diluted hydrochlori(5 
acid, dissolving the residue in alcoholic solution of ammonia or msetic 
acid, and then evaporating the solution to the consistence of a liquid 
gum. The pills are simply rotated with this solution in a pot and 
dried on a slab. The coating often gets sticky Pepsin ised keratin 
can be bought and dissolved m any of the above solvents. Drugs 
intended to pass undissolved through the stomach are coated with 
keratin or salol ; as emetine. 
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VarniHhing. sohil.ion used is sandrac l,alfoh()l 2, and ether 

2, Smear an oititinent pot or n pore<dji.n! slab with some oil, e.q, 
olive oil or almond oil. Pills tor vaniislnn^^ should bo hip:hlv pol- 
ished ami Tree IVom any powder. Put. the varnish in the proportion of 
i di'o(> for eaidi pill in a llateovensl pot.oovet and rotate for a tew 
seeonds say for 15 seconds. Transfet th(‘ pills into thi** oiled ])rooelain 
slab oi Ihi' developin^ disli and tarn mich i>ill over ami leave them to 
tlrv. 

‘Salol-vamirthing. 'Plie varnish contains salol 2, shellac 3, absolute 
alcohol uml etlier ofmich 3, wbiidi shonhi bei applied siweral times till 
a thick I'oatinur is oldaimsl Or salol can he imdted by heat m a cop- 
per bowl and the pdls lotated as in su^.?a.r-contin^. 

Entoric-coatmgH are employed when pills are intended to pass 
throipjtb tin* stoimndi nnclmiiKed so thid they can act in the intestine. 
3'he gelatin coated pills aie dipped in formahhdiyde solution B.P., 
and iiriefl. Many so-calieil entm'ic-coat.ed pills are useless. These 
coatings ar<» known as ‘-glntoiii^’ (mating. 


POWDKUS 

1, Compound powders. The B.P. gives no direction as to the 
iniinnm* of mining compound powders, conseipiently the dispenser is 
left to luH own evpertenci^ and resources in compounding them. The 
following hints, however, will greatly help him. 

{ft) Powderft mu»t be thoroughly mixed m a, mortar or on paper. 
Powilers mi\etl by a spatula on jmper and sifbul are more dift'nsiblo 
in water than tliosV rubbed up in a mortar ; but there are exceptions 
to this nd(‘. 1'ake for example the following jirescription — Sulphur 
Bnecip. gr. 2d, thmiuc. K<‘S. gr. Id, Magnesia gr. 20. Here the 
most miscible po\v<ler i.s obtainml by triturating guaiacum and 
magnesia together in a mortar, Ind’ore adiling sulphur, whereas if 
mixed on paper, it would not ilitVnse in wat(‘r. Powdm‘s for insuffla- 
tion should only he loosely mixeil on pniier. 

(h\ 3'liev should b(‘ passed and repaaaed through a fine hair sieve 
hh often as ‘possible. Hy repeideil sitting and shaking in a bottle the 
ingreitients are thoioughly incorporatml and a uniformity of colour is 

oblaim should be very lightly rubbed in a mortar if this process 

ift at all mloptetU otlierwise tin*y vvonbl cake. , , ,, 

(ft) Inarodiontii in emaUer quantities should first be thoroughly 
mixed logTdher, ami afterwardM large quantities be gradually inoor- 

*’”'a'*'Foldina Paper and Boxee. - I'()\v(l<'rH should be folded in ordi- 
iHU’v writiiitf ituiM-r. or lietter if possilile, in demy RlaKod powder- 
niio’er iiutdo for t!te purpose. WiiMsl or piiriittlued piyn'r is to be iwed 
for JivijroHropic drnM:s. Colonreil pnper is used for powders for 
o ions Folded povsders should he of tlie same lireadth nnd length, 
better ilono on a powder-folder. I’owdi'rs under six are generally 
dispeiiseil in it inmf small o!ilon>{ envelope on whic.h the words riio 
Powder'’ is printed; lint tho.so over six in n oardhoiu'd box or bottle 
with a label gunnmui outside. l 

!t WaxetT Paper and Tinfoil.— Ornns tlint are perishable, as ergot; 
llmt'ure volatile, its riimplior, essential oils ; flint are hyposcopic, as 
imtnssVnm m etal.-, earhlmiile anti ritrafe sodium iodide etc. ; that 
are liable to decomposition, as eiiinmn sulphid(>, valerianates, slionld 
bo folded llrst in waxed paper and then each covered with tinfoil 

“"V^'l^owderVinftaantiW--When is ordered to bo given 

in k slS^ '» « well-corked or stoppered, 

»tl‘"r »»« K- "'toa 

ant i stirr ” Ughtiv together in a dry condition; as sodniui sulpliato 
A tiu’truto, pofassittm nitrate with sodium salicylate. 
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6. Oxidising Substances should be each separately rubbed to 
powder, and then lightly blended on paper with safe ingredients by 
a boiie spatula. 

7. Hygroscopic Powdered Drugs should never be hept in paper 
packets. They should be dried and preserved in wide-mouthed 
bottles or stone jars with accurately fitted stoppers or corks. Sus- 
pending a bag ot dry guicklime from the cork helps also to keep 
powders dry. Powdered squill and ammoniaoum can be kept dry 
in this way. 

8. Division of Powders.— There should be no guesswork in division. 

Each one must be weighed. , 

9. Liquids are rarely prescribed in powders, if so, white kiesel- 
guhr may be used to absorb them (1 gr. to 1 m.). 

CAPSULES AND CACHETS 

Capsules are used in place of pills to dispense nauseous and dis- 
agreeable drugs. Solids, semi-solids and liquids in small bulk may 
be dispensed m capsules. They are made of gelatin with varying 
quantities of glycerin depending upon the hardness required. 'Diey 
are of two varieties, soft and flexible, usually oval in shape for liquid 
and semi-soft masses ; and hard for dispensing powders. They readily 
become soft, dissolve in the stomach and are taken like pills. 

The hard capsules consist of a body and a cap, the latter fitting 
over the other like a lid. They are filled with a small aluminium 
tunnel, and the powder is pressed through it with a thin glass rod or 
a stick. The cap or lid is moistened on the inner side with a camel-hair 
brush and pushed home on the other half to which it adheres. 

Soft capsules are oval in shape with a long closed neck. The filling 
of these capsules requires some practice. Tne neck is cut off and the 
measured quantity ot liquid is introduced by means of a hypodermic 
syringe and the open end sealed either by melting the out end with a 
hot glass rod or a steel spatula ; or by placing on the cut end a little 
melted glyco-gelatin. 

When capsules are intended to act in the intestine without being 
dissolved in the stomach, they should be coated with a solution of 

ah c d 

Fia 28.— Cachets showing ‘klry seaP^ {a and 6), and ‘‘wet seaP^ 

(c and d) open and closed. 

keratin or immersed in a solution of formaldehyde, li.P. for ten minu- 
tes. They are then known as enteric coated or ‘glutoid’ capsules. 

Cachet forms an excellent medium of prescribing nauseous and 
bitter powders, of larger amount than can be given in a capsule. 
They are made of wafer paper so that they becomci soft and pulpy 
when moistened with water and these can lie ensily swallowed 
without tasting the drug. They are made of two kinds, one ‘wot seaP 
and the other ‘dry seaP. 

The dry closing cachets consist of two halves one fitting over the 
other like hard gelatin capsules. These are very easy to fill. Tlie 
required quantity of the drug is placed in one half and the other half 
or the lid is placed on it. 

The vvet seal cachets consist of two halves with a broad rim. The 
powder is deposited in one half, the margin of the other lialf is 
moistened with water and placed over the other and the rims pres- 
sed together, These are best filled by wet-closing cachet macliine. 

, The machine consists of three plates joined by hinges (iig. 29). 
The plates have two or more sets of holes so that different sizes of 
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ciK-lu-ts luiiy 1)«- used 111 llif' .sanui iimchine. The plates lieing opon, 
one hull ol (In* eiicliel is pliiewl in the hole in plate A and the other 
hall into the eoii-(>spoii(liiig liole in plate G. The plate A is now 
covereil with plate I! and thi^ empty eaoliets are lilled with the 
reiiniied .piaiitity of powder through the fimiien) with the help of 



Fkj* 2f}. Muchinci. 


H. Is now nonoved and tbo rinus of the 

enipf y oarhots <m plate < ’ ur<» dainpetl with th(^ roller moistened with 
wider and the piaf<* tunnsl over and ligiitly j)re'ssed oii plate A so that 
two halv«'H of the earhets fixed, ^fhe Onished cachets are then, 
^c^idly reiinn'i'd mnl sm’ved in boxes. 

UhlBTmB 

I. Blitiitr Spreading,— A blisttw is bast spread over an adhesive 
plaster, which Uuh been pnn'iously spread upon glazed thin calico. 
First of all the lUspenser should hut a ‘‘shape^^ an exact size and 
form «d' the lilister oiahuasl out of a square piece of writing or pack- 

ing paper, lt*Hving all rouml a margin 1 inch wide. This is best done 
by fohbng tin* Sfjuare piec(‘ twice upon itself, and cutting by a pair 
of srissm’s the shap«‘ of tin* blister out of the middle, rejecting tlie cut 
out central piece. 'I'his empltf H}mce is the 8h(ip(*> of tM hUster The 
<ii.spenser now cuts a pi{‘ce of spread adiiesive plaster or adhesive 
plaster mull one ineh biguer than the size ordered, and gently warms 
M to make it slightly sti<‘ky, and {fuickly lays the ^^‘sha])e^? upon its 
stitdv v snrfac<\ and evenly prt»sses it <iowu (in Jiuliatho wanning of 
the adiiesive plaster is notOften necessary during hot months). Ho 
then takes a quantity of the B.F. enntharidin plaster sulTicient for the 
size and sofbms it well between his thumb and lingers. Taking a 
small tiellet, he spreiuis <»ver the adhesive surface, with the side and 
front of his right timmh, while tlH‘ lingers of his left Iiand keeps the 
plaster lu sifil' He goes on making a series of rainhow-like strokes 
from left, to right till the whole of the surface within the shape is 
c<uu*red. A long spatula, not unlike a large dinner knife, is gently 
warmed, ami lirmly passtul over the spread cantharidin, removing 
any supcilluous plaster and making its surface smooth. The [>aper 
shape is now removed, ami the edges are neatly trimmed, keeping a 
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margin of the plaster three-eighths of an inch wide. A piece of oiled 
or waxed paper is now loosely laid over the blister and the whole 
put within a paper box. 

2. Powdered Cantharidis, Blistering Liquid or Olive Oil should 
not be spiinkled or applied to increase the action, or improve the 
appearance, ot the blister. 

3. Paper-Covering should be removed before use, otherwise the 
blister will not stick. Both the dispenser and prescriber should give 
directions to this effect, A better plan is to pin the margins to a 
piece of paper which is then stuck to the bottom of. the box, 

PLASTERS 

Most of the plaster-mulls of the market are made by machim^ry. 
Dispensing of such a spread plaster means the cutting of a piece 
ordered. It is only when a special plaster is ordered that the <liH- 
penser is required to make one on the counter. The spreading of a 
plaster requires great skill and dexterity. 

1. Plaster spreading.— A plaster is made in the same manner as a 
blister, except that the method of spreading is different. Sheepskin, 
stiff chamois, dimity, moleskin or sometimes adhesive plaster-mull 
is usedj but the white sheepskin is generally preferred when not 
otherwise ordered by the prescriber. The shape is cut in the 
same way as for a blister. A piece of leather larger than the Hi 55 e 
of the plaster ordered, is cut off and stretched out in all directions 
by pulling. The leather is now placed with its rough surface up- 
wards on a thick pad of paper, and the gently wanned plaster iron 
is passed over it to remove any wrinkles or inequalities. Tiie paper 
shape merely dipped in water is evenly pressed against this rough 
surface, and all the necessary appliances being m readiness the 
process of spreading is begun in one or other of the following 
ways 

(a) The plaster is cut into thin slices, put in a small enamelled 
pan with a lip and handle, and warmed over a gas flame or Are, 
stirring it constantly and not allowing it to boil. In the meantime 
the leather, the shape, and the plaster iron or spatula are kept ready as 
already described. As soon as the plaster becomes creamy, it is 
poured over the leather within the shape at the left end, then with 
a long spatula or a plaster iron it is spread rapidly over the surface, 
any superfluous plaster being removed and returned to tlie pot. 

(&) The easiest and most convenient method of spreading is to 
cut a piece of plaster from the stick, allowing 15 grs. for each square 
inch of plaster required, and to put it on a sheet of strong, smooth, 
brown paper. Having prepared the shape and the leather, melt tlie 
cut-off piece to a creamy consistence by gently rubbing a hot plaster 
iron over it, and scrape the mass to the edge of the paper. The 
leather with the shape, having been brought alongside witli one or 
two sweeps the dispenser covers the whole surface, removing any 
superfluous plaster with a spatula. A second hot iron may be required 
at this stage. 

A mixture of plasters can be made by a similar process. 

2. Plaster with an adhesive margin is made in the following 
manner The shape is cut as before, and the central piece instead 
of being thrown away, is damped and stuck to the middle of tlie 
leather. The shape is again folded up, and a piece of the width of 
the intended adhesive margin is cut off; and the shape is pressed 
against the leather, thus leaving a free space between the centre- 
piece and the shape ; which space is now covered over with the 
adhesive plaster. When cold, remove both the papers and apply a 
second shape cut to the proper size, having previously coated it 
lightly with soft soap to prevent it from sticking to the adhesive 
margin. The plaster is now spread m the ordinary way, the shape 
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r<'.mov(‘tl, luid niiy soap Mini, inny luivo :MllK‘n‘.l l.o iho inixrtrui is wined 
away With a t'loMior spoiijjfp. ^ 

• '*’'?? Method. 'Pile pla.shw is spiTiul as usualiind the shape 

IS pulli'it oil. iiiHl the inart'iii ofllio leatliiM- l.rimined, leavina o.'cactlv 

till" width to o\«>r with the adhesive plast.er. The disponsor 

now melts a smitll piece of adhesive jilaster in a cailipof, and with a 
Hpafnlii spreads it in er I he inaiKiii and tlnally smooths it l>y passing- 
a hot snatiila (>v<‘r. ^ 

:t Plastors for bod-Hores are spread on ehainois leather without 

4. Mammary plaatorB must \h^ circular in shape, 7-in. in diameter, 
with an oponiiiK ‘i-uu in liiaimder in the centre. The margin is to be 
liotclnu! to tit th<‘.sc plastm’s t.o the curved surt'ace of the breasts. 

snMhKsrroRiHs, pkssariks and bougirs 

1. BaaiH. Oil of theobroina is <h<^ oflicial liasis. Ft should be 
lit(netled on a wat(‘r-Imth in a, casserole or a porcelain evaporating 
dish, in Imiia and tin^ Oolonies, wln^re the prevailing temperatures 
are higher than in Kngland, a Hullicieney of wliite beeswax may bo 
addetl t<i raise the melt ing-point to the necessary degree. An alter- 
native metjnal is to use hasis, which consists of gelatin 
25 ; glycerin Bi {by wt.) ; an<l waler 80 (by wt.). This should only 
be used wiien ordereii, sinc<‘ gelatin is incompatible with several 
Huhsfances including tannin. 

2. Ingredientfi sliould he trmited like thesis for ointments. Any 
powdtu’ or crystalline substance must, he ndiluHl very line with a 
little cacao butter, lM‘for<* mixing with the melted oil ol* theohroma. 

H. MouldH ar<» necessary to make suppositories. They are made 
of heavy guiemidal witli six to twidve holes into wliudi the melted 
snpimsitory mass is poureii. The mould is dividiul longitudinally so 
that It can he openeil and cleaneil. Kach half of the mould contains 
the I’orresponding hollffws, whhdi when lixed and screwed form the 
entire snpnository holes. 'Kliey an*' so mu<h‘ that <‘ach hole has the 
enpueif V of holding 15 gr, or lU) gr. suppository. 

Moulds must be peidVctly clean and cooled 'with ice or cold water 
ilinl the inner surface of the iiollows lubricated vvith a piece of cotton 
wool soaketl in soufi liiiinnmt an<l glycerin, (upial parts, or with soap 
lininient It purls and nlmoml oil 1 part, Almond oil is necessary for 
gehtltn suppositories. 

4. Operation. Triturate as in para 2, and mix with the melted 
oil of theobroniu with constant stirring, until a creamy mass without 
liuiifis is obfiiiiM‘d, and then pour it into tiie monhls, or divide into 
eipml parts wtiea hani, and mould tlnun with the tlng<u‘S into the 
Hhnpes of Hn[>poHitories 4 pessaries ami bougies. Finely powdered 
starch jirevents them from sticking <luring manipulation. 

5. Capacity and Ditsplacemenb. DHlmarily a mould will hold 
15 gn (»r oil of theoliroma, hut may hohl more or less, depending on 
tin* dmisitv of the drug useiL 'The <piantity of the medicament 
which vvili displace one part of cocoa butter is known as the 
diHjtlncvmrfti vmuv. 'rids requires to he taken into consideration 
when enlcnlafing the amount of oil of tlnmhroma necessary for each 
Kuppository. 'I'hus tUl gr. of tannic acid and U.d gr. of iodoform 
will <lisphice I gr. of oil of (lieoliromu. 

Hri*PDSiTOIUES AND BOUGIEH OF SPECIAL DRUGS 

I. Adrenaline Hhoui<! he dissolve!! in about 10 minims of 1 in 30 
boric a<*id solution and tlnm mixed with suppository basis which 
consists of a mixture of oil of Uieohroma and sodium stearate i gr. 
for each suppository or<iered. Btir till an emulsion is formed and 
pour into the inmibi When about to set. 

2, Alkaloids. -Alkaloidal salts are generally lietter absorbed than 
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pure alkaloids, and therefore the salts instead of the alkaloids should 
be used dissolved m oleic acid. 

3. Boric Acid makes a good mass if glycerinum acidi borici and 
gelatin basis are mixed together. 

4. Chloral Hydrate should not be mixed with heated cacao butter, 
but rubbed up with cold cacao butter and a little wax, if necessary, 
and pressed into the mould. 

5. Extracts must be made into a smooth paste with water or proof 
spirit, and gradually mixed with the melted basis* 

6. Ichthammol suppositories are made with glyco-gelatin basis 
when each suppository is more than 2 grs., otherwise oilof theohroma 
may be used The ichthammol should be added directly to the melted 
oil of theobroma. 

7. Iodoform makes good bougies and suppositories with cacao 
butter by the cold process. The crystals must be finely powdered 
in a glass mortar before being incorporated m the oil. 

Despatchmg.~-These preparations should be sent out wrapped 
in absorbent cotton-wool. In hot weather, they may be dispensed 
in a wide-mouthed stoppered bottle containing iced water, if they 
contain volatile ingredients, each of them should be covered with 
waxed paper or tinfoil. 


TINCTURES 

In the preparation of tinctures three things are essential, vie,— 
(1) the Solvent ; (2) the Process ; and (3) the Ingredients. 

1. Solvent. - Alcohol of various strengths is used in the preparation of most 
tinctures One only, me Tinct. Lobelias ^thei ea is prepai ed with ether. Ammo* 
nia is used in the pieparation of tmct valeriange ammoniata. Glycerin and 
distilled water ai’e used to help solution of active ingredients. 

2. Process- Any of the following processes is used for making tinctures — 

(a) Maceration -Place the solid materials with the whole of the menstruum 

in a closed vessel , shake occasionally duung seven days; strain; press the 
marc, mix the strained and expiessed fluids , filter. It takes seven days and 
IS not economical 

(&) Percolation —l^ois>tQn the solid materials with sufficient menstruum, set 
aside for 4 hours in a well-closed vessel, pack in a peicolator, add sufficient 
menstiuum to satui ate the mateiial When the liquid drips from the percolatoi 
close the outlet, add sufficient menstiuum to leave a layer above the drug. 
Macerate for 24 hours. Allow to proceed till the peicolate measures about 
three-fourth of the volume requned foi the finished tinctuie Ihoss the marc, 
mix the expressed liquid with the percolate, add sufficient menstiuum to 
pioduce the required valume, flltei. 

(c) This method is adopted when tinctures are made by 

dilution of a liquid extract or a stronger tinctuie 

3 Ingredients -These require to be carefully selected. Most of them are t< 
be poicdered according to the degree of comminution as prescribed by the B.P 
Some aie to be cut small, some to be bruised and some are used in their natural 
state 


LOZENGES 

1. The BP lozenges are made like a pill-mass (see page 34). 

2 . Ingreaients.--The essential ingredients for making lozenges 
are finely powdered or icing sugar, mucilage of picked gum acacia 
and medicinal and flavouring agents. 

.s The ingredients having been thoroughly mixed 

and kneaded, the resulting paste is placed on a slab with adjustable 
to the desired thickness. The lozenges are then 
cut out with a punch and exposed to the air for 12 or 24 hours, after 
which they are removed to a drying chamber. 

wifb lozenges are still soft, they are stamped 

with letters indicative of their composition. * 
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5. Packing. should lx* koph in dry, w(dl-IUl(‘d stop- 

porod hoftI<*s jn a dry phuxs Dainpntsss niakos them sticky. They me 
to he <iisp<‘nse<{ in wide-montlxMl stoppered bottles, 

OINTMKNTH 

1. The preparation of ointments is not iihvays easy. J^pecial tact 
and <‘are <’an only turn out a ^nod product, llie following general 
hints are worth reniendH*nng : 

(ft) If tlx* mdivi* <trng is a sofitf or n powder^ as galls, mercuric 
io<li<ie, sulpliur, etc., it sTiould be reduce(l to a state of tine powder 
before atbuulure with the basis, so that the ointment may be free 
from grit t mess. 

t/d If it is a Hnliihh* or drlhftfrsrcHt as potassium carbonate or 
iodid<% it simuld be lirst mad(* into a thin paste with water before 
mixing with the basis. 

tc) If it is a linrd v.ttract, a hnham, or a res///, a preliminary treat- 
ment is necessury with such substances as water, oil, glycerin, or 
rectilled spirit, as the casi^ may be, 

id) If it is a liquid rjirarf^ as in the case of belladonna ointment, 
it must b<* evaporated to the re<|uirt*d consist(*nce. 

tfd If it is an ftihnioid, as aconitine, atropine or cocaine, it should 
bo dissolve<l in oleic acid by trituration and gentle heat.^ 

if) If it is a rt'pHinlliHPd dri/g, as boric acid, salicylic acid, iodoform, 
etc, it should he reduce<l to a tine powder, and triturated with its 
own weight of the hasis for a while before adding the rest. Tannic 
acid should llfst be ilissolved in glycerin. , , , , , , , ^ 

iii) It it is a rolutile Huhsinure, such as menthol, chloral hydrate, 
hydrocyanic acid dilute, it shouhl he mixed aft(*r all the ingredients 
havi^ i>e*eu incorporated so as to reduce its evaporation to a minimum. 

2. tiiifmmtt base^ are of two kiixls, (1) those used when me 
ariive ifiqtTdieuN nn intended for absorption from the skw, and (2) 
those ttHeil when the meditaments are intended for local adiou> only* 
For tlie former class of ointnxmt lur<l, or bmizoinatixi laril or suet or 
beiisioinatefi suet are us<‘d. Fertile hitter class soft or hard paramn 
or both with or without l/eeswax are used. In b(>ih cases wool tat 
nmv be addeil if a large iimuitity of li<|uid is to be iucorporaUMl. 

\V hat ever basis is selected it should not he a cluunical incom])at- 
ible, nor should it in any way alTect the action of the ointment. 
Rnnciil iar<I «r nhoiild not Ito us<‘d. It tlio liasiti becomes 

too Mtft on m-couiit of tin* proviiiling high temporatures, as m India 
and tin' t'otonics, lK*nKoini«t('d Innl, lard, suet, or beeswax may be 

^*Whcn biisiH contnins substances like hnrd paraffin, beeswax, 
lend idiisfer or sticli intrredienls wliich nrc solid at the ordinary 
teinneiHtiire, and have to be incorpornted with soft paraffin, lard, 
siief or an oily snlmtiiiice. it is necessary that they should he prepnicd 
by fusion, <.c‘ by melting: (hem in a porcelain dish on a water bath. 
tLi snlistnnces with a hiH’h melting point should be shredded and 
melted lirst and (lie other ingredients of the liase added according to 

:h "inoorporHUon ol a liquid with a fatty or oily basis is liest 
effeeteil by slowly adding the liquid drop by drop, and keeping up 
n steady rotatory motion. 'I'lie mortar must lie warmed beforehand. 

4 Spatulas.^ A bone or boxwood spatula is the best for scraping, 

ointment and a liquid or oily substance, 
“"t‘0li!at«'fhoulir^^^^^^^ in a metallic cup, but in a por- 

‘’**7.'" Tinoturla and Bpiritupns aubstanoes are ‘/f * 

a fatty imxHum by «preadmg the latter evenly on the bottom nna 
Bide of u mortar, and mixing the tinctures gradually. 
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Despatching.—Ointments should bo sent out in earthenware pots 
Tvith celluloid caps, a piece of waxed paper intervening between 
the cover and the ointment. They may also be sent out in glass ^lars 
having glass or aluminium covers. Collapsible tubes are convenient 
for small quantities and when the ointment is made by fusion. Wh<‘n 
open pots are used a tinfoil should be used over the waxed paper. 


OINTMENTS OF SPECIAL DRUGS 

1. Unguentum Phenolis, B.P. is best prepared by using lirpiehiHl 
phenol and a cold basis, as a previously prepared part of the phenol 
crystallises on keeping. This is obviated by dissolving the phenol in 
glycerin 

2. Chrysarohinum, B.P. when dissolved by heat partly recrystal- 
lises on cooling, as happens in the B.P. ointment. It being more 
soluble in castor oil than lard, a mixture of the two gives satisfactory 
results. 

3. Glycerin can be well incorporated with extracts by first rubb- 
ing the extract with a little hot water in a warm mortar and then 
adding glycerin gradually. 

4. Hydrargyri Perchloridum is sometimes prescribed m the shape 
of ointment. It must be well triturated with glycerin (2 ms. to 1 gr.) 
before mixing with basis, otherwise minute particles of it may 
violently irritate the skin When ordered with potassium iodide, 
each should be triturated first before admixture 

5. Iodide.— First triturate, then add a few drops of rectified spirit 
and rub with its own weight of fatty basis, and lastly mix with the 
remaining basis. 

6. Paraffin ointment, B.P.— Unless the melted paraffins are stirred 
well, the ointment is sure to be lumpy. White soft paraftin should be 
used for colourless ointments. 

7. Resorcin readily absorbs oxygen and becomes discoloured. 

8. Thymol crystals are very irritaing to the skin With camphor 
(1 m 1), thymol forms a liquid which cau be worked up into an 
ointment. 

9 Eye ointments or oculenta must be prepared under aseptic 
conditions according to the directions given in the B.P. Suitable 
glass rods for the application of the ointment should be supplied and 
their use explained to the patient. 


STERILISATION 

different preparations which are introduced into the 
body through different channels and of other preparations like the 
ointments for the eye, demands that these should be sterile, Le. free 
from living micro-organisms. A knowledge of the various methods 
sterilisation is therefore necessary. The methods generally 
adopted for the purpose involve either application of heat (moist 
filtration, use of certain chemicals, or a combination of these. 
Whatever method may be adopted it must be such as will not in- 
activate the medicament, or rendei the preparation subjected to the 
process, unsuitable for the purpose for which it is specially intended. 

bmoe heat kills most bacteria, sterilisation by heat is generally the 
most suitable and convenient method. It is therefore the method of 
choice tor thermostable substances, while filtration is adopted for 
thermolabile substances. Certain chemicals have a marked disin- 
lectant action and kill most bacteria. Their relative value has already 
been discussed {see page 546), but it is necessary to mention that 
some ot these substances are used as a preservative m steiile solution 
as a precaution against possible reinfection. The chemicals generally 
nsed are pheno , cresol and chlorbutol. .Sodium chloride increases 
tne potency of phenol and cresol as antiseptic. 
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'Hu* sunctions i\u^ followinj^ methods for stcnl- 

isiition : 

1. IlmNtnf in <(ii .lo/oe/oee, Ulns.s v<‘Hsels and containers, and 
varitni'^ M<»lntions or snspensions for injection should be steiilised m 
an antoidave, <il!iMs containers nuiuire a heating for one hour at IbO^C. 
When ih<‘ \olunM‘ <d luieh container doiss not, exceed 100 mils, the 
containers are <‘\j)osed tti steam at 115’ to lit)' for thirty minutes, and 
this temiMoatnre is n‘a<*he<i whim tln^ pressure of the steam is 10 lbs. 
per Mfiiare inch abo\e the atniospluo'ic jiressure. When the con- 
tiuners contain niot<‘ than ItiO mils of tluid, th(‘y are exposed for a 
longer perioti, suthcient to ensur<‘ tJiafc th(*i whoh^ of the solution 
in each contain^’ is maintained at- the tempiuature of 115“ to 116° for 
tliirt y minutes. 

2. TifUilallisftfion, Hy tliis is iiKuint intmanit, tent heating a, t tem- 

peratures between tit)' to SO’ for tbrm^ succasssive (lays for materials 
which are not imnn'diattdy wanted for use and which will not be 
injured by a temp<n‘atma‘ of HO". principh's underlying this 

nietloMl is that most bactm’ia ar<‘ Uilhul during the first, heating but 
not tile spori's, so tln^y are (‘xposiul for threi^ succ,(^ssive days to allow 
the spores to gmanimUi* and thus makeiliem susceptible to the action 
of subsiMiueiit lu'uf. 

3. Filtration, 'riiis consists in passing tlie material to he steril- 
ised thr<»ngh sterih* imct<*ria-proof tilter (berkefeld or Chamberlancl). 
I'Ih* liber sliotdd in* ilrst sterilised liy hiuiting in an autoclave at 115° 
to 1 10 for t flirty minutes, or in a Kt(‘um steruiser for one hour on three 
successiv«‘ days. All suhstanc(*s sterilised hy this process must comply 
with sfeiility tests pn*scrih(‘d by the B.Ih before being used. This 
method is applied to thosi* sulistauces which would be inactivated 
liy heat. 

4. Kmrnjtntrti MHhinL 1’het solaiitiu is ilrst prepared by aseptic 
methods and an antiseptic is added in such comauitration as will 
pn’VenI the growth of bactmla at. huist as ctTectivtdy as 0.5 p.c. jfilieuoZ. 
Th«‘ solution is distributiul into jn’evionsly sterilised containers and 
sealed, 'riiesi* an* InuitiMl hy imim*rsion in w'at(*r or by other means so 
ns to nnuniaui the temperut'un* of tin* solution at 80" for not less than 
30 mii}nt«‘S, The containers an* Iaheib*d giving tin* date and the 
warning *‘kee|> in a cool phtc<‘ and use within four days.’^ In solutions 
intended for lidravenouH injection the addition of th(^ anitseptic is 
omitted; and tin* solution is prepared by aseptic methods, and then 
iioiled for llfteeii minutes. 

5. S(**ritimfhn af iHiy Holuthns, -These should ho ste^rilised by 
heating to led for one noun When this cannot be done without 
produeing pliysieai or chemieal changes th(^ solution or suspension 
IH prepared fiy nseplic methods, and oil, which has been heated to 150° 
for one Imiir Is ttsed. 'Ihis is then transferred to previously sterilised 
containers and these are smded to <*.xelu(ie bacteria. 



APPENDIX I 

EXTRACT PROM THE RULES FOR REGULATTNU THE 
POSSESSION FOR SALE AND THE 
SALE OP POISONS 

Under Indian Poisons Act, 1919 (xii of 1919) 

# # * m 

15. The following restrictions shall apply to whole-sale 
of poisons : 

(a) All receptacles containing poisons shall be securely packed 
and bear the label “Poison,’’ the name of the poison, and, at the time 
of sale, the name and address of the seller as well, except where the 
manufacturer’s name appears thereon. 

(&) In case of sale of poisons included in Schedule I, a stock and 
sale register in the form appended to these rules, shall be maintained 
in which all transactions shall be entered from day to day in the 
manner indicated therein, provided that no signatures of purchasers 
shall be necessary and sales may be posted in lots of all poisons sold 
under a particular order according to the serial numbers of the trans- 
actions. All letters or written orders referred to in the fifth column 
of sale registers shall be preserved in original, where possible, for 2 
years from the date of sale 

16. The following restrictions shall apply to “retail sale” of 
poisons included in Schedule I ; - 

(а) Every vessel, package or covering containing poisons shall be 
labelled with the name of the poison, ana the word “Poison” and in 
case of preparations for external use only the words “not to be taken” 
in addition, distinctly printed both in English and vernacular, in red 
letters. 

Note.— In exceptional cases when printed labels are not immediately 
available, written labels may be used If labels aie written, only block 
capitals and red ink shall be used 

(б) All poisons which are kept for sale by the licence-holder under 
these rules shall be kept in a box, almirah, room or building (acording 
to the quantity maintained) secured by lock and key, and in which no 
substance shall be kept other than poison possessed in accordance 
with a licence granted under the Act, and each of these poisons shall 
be kept in a separate closed receptacle within such box, almirah, 
room or building. Every such box, almirah, room or building and 
every such receptacle shall be marked with the word “Poison,” in red 
characters both in English and vernacular and in the case of recep- 
tacles kept for separate poisons, with names of such poisons. 

(c) When any poison is sold it shall be securely packed in a closed 
receptacle or packet which shall be labelled by the vendor with a red 
label bearing the name of the poison and the word “Poison” and in 
case of preparations for external use only, the words “not to be taken” 
in addition, in English and vernacular, and the name and address of 
the vendor, together with the date of sale. 

(d) Every sale of such poisons shall, so far as possibles be con- 
ducted by the licence-holder in person or where the licence-holder is 
a firm or company, through or under the supervision of an accredited 
representative of such firm or company or, in either case, througli a 
qualified compounder 

(e) A licence-holder shall not sell any poison to any person nnless 
he IS personally known to him, or is identified to his satisfaction or, 
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io any onn who ik apparonily undor IS yoars of aj^o, oi to any one 
who does not appear to him to he in Full possession ot his faculties, or 
toany wamh‘rin^in<‘ndicant» 

(/j Kv(‘ry lieenee-hohho' sliall maintain a stock register in the form 
ai»pen<le<l to th(‘s<^ rules in which he shall enter or cause to he entered 
tne sales of poisons speciiied in Schedule I accordiny: to th(^ instruc- 
tions contaiiKul in tln^ roj^istm*.^ Si^panUe paji^es siiall be allotted in the 
n^gister for each particuhir poison an<l tln^ licence-hoId<‘r shall enter 
or cause to be entenal thm'eon, side by side, all stock and sales 
of poison. 'I'h<‘ r<‘mst>(n‘ shall he t.otalled a.nd balanced daily and the 
lincmisee shall he himself responsible for its correctness. 

((/) 'riH‘ lieenstM* shall completidy fill in the prescribed sale register 
before <lelivery of such poisons. 

(//) A licmlce-holder shall not sell powdered white atvSenic unless 
the same is. before the sale Mnu'eof, mixed with soot, indigo, or 
Prussian IdtH* in the proportion of at least i oz. soot, indigo or 
Prussian lilue to 1 lln of wliite arsenic and so on in ])roportion for any 
greater or less ijuantity ; provided that where the licensing authority 
IK srttisfieil that such arsenic is required for some purpose for which 
such admixture \voul<U according to the representation of the vendor 
render it uiitH, the said licensing authority may authorise the vendor 
in writing to Kell witliout such admixture such quantity of white 
arsenic us the licensing authority may think proper. 

17. The following restrictions shall apply to the “sale of poisons” 
inclmled in Scliedule I “by dispensing of prescriptions” : - 

{n\ 'riie stock of poisons for dispensing purposes shall be kept in 
the <iispensing room in a separate almirah or shelf and the room or 
the almirah sfmll tie locked up after dispensing hours. Such poisons 
shall be k*q>t in siqmrate bottles or other receptacles distinguishable 
hv touch anil cohiiir from ordinary bottles and receptacles and 
nnirked with the wonl “Poison” in English and the vernacular and 
the name offlie poison In re<l letters in English. 

{h) When a poison is sold without any mixture, all restrictions 
referred to in ruh‘ Id (c), (d), and (c) regarding poisons sold and 


method of sale, shall apply. , , . i t i, i 

(c> A Hfock register in the form appemled to these rules .shall Ix^ 
maintained and kept up to ilnte, hut the consumption of poisons m 
the diKpensing room need not he shown on the sale side of theregister 
but a reconI of the prescriptions uiKler which poisons are sold shall be 

preserved for 2 years. ..........it- • ^ 

IK. Where the sale of poisons included m Schedule I is earned on 
both by retail and by prescriptions, poisons issued from stock to the 
(iispeiiHrtry on any day, shall be entered forthwith as 
iasue Hide of the registc^r with a note to that effect, provided that the 
»to<ik HO tranHferred shall not exceed a reasonable quantity. No 
detailed parlicularK are, however, required to he inamtainod in the 
said register rcganling tlie consumption of such poisons m the ais- 
pensary for diKpensing purposes. 

Uh v\ii the restrictions mentioned in rule 16 {ah vO. (c), (<7) and 

(c) shall apply to the possession for sale and sale of poisons enumera- 
ted in McluHlule 11. 


HtmEDULK OF POISONS 
SdHKDlJLR f 

Acmihe, AcoidUne, Lin. Aconite, Tinct. Aconite. 

Arsenic metal, ArBenlous Oxide <whlto areenic), Yellow Arsenic (arsenic 
HUlphitc, yellow orplrnent), ked Arsenic (Realgar), Arsenit© 

(Hcheclc’H Kiven), (yoppor acoto-araenlto (I^arls gieen), Llq. Arsenicalis, 
Lin. ArMcnlc tlydrochloiide, Arsenic chlorld(% Ar.senic bromicie 
Atropine, Atropine Kulphate, Llq. Atropin. Sulphate, and other salts and 
proparatlons of atropine. 
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4 Barium Sulphide. 

5. Belladonna loot, Belladonna leaves, Extracts and Liquid Extracts of Bel- 
ladonna, Liniment Belladonna 

6. Cannabis Indica, Extract of Cannabis Indica 

7 Cocaine, Cocaine Hydrochloride, and other salts and derivatives of Cocaine, 
both synthetic and natural, except such as aie exempted under the Excise 
Act. 

8 Corrosive Sublimate (Meicuiic Chloiide). 

9 Cyanide of Potassium, Cyanide of Sodium, Acid Hydiocyanic (piuasic) 
concentrated and dilute, 

10 Datui a Polio, Datui a Seeds (Sti amonium) 

11. Morphine, Morphine Hydrochloride, Liq Morphine Hydrochloride, Morphine 
Acetate, Liq Morphine Acetate, Heroin, Heroin Hydrchloride, and other 
salts and derivatives of moi*phine 

12. Hux Vomica Seeds, Extract of Nux Vomica Solid, Liquid Extract of Nux 
Vomica, Tinct of Nux Vomica 

13. Opium, Tinct. of Opium, Exti*act of Opium solid, Exti act of Opium lAquid, 
Liq. Opii Sedativus, 

14. Phosphoi us yellow 

15. Piciotoxin 

16 Savin oil (oil sabmse) 

17. Strychnine, Sti-ychnine Nitrate, Strychnine Sulphate, Strychnine Hydro- 
chloiide, Liq Strychnine Hydiochloride, and all othei salts and solutions 
and piepaiations containing 0 2 pei cent, or more of strychnine. 

18. Tetraethyllead. 


SCHEDtrLB II 

I. Antimony compounds, both organic and moiganic 

2 All organic compounds of Arsenic, and all other inorganic compounds of 
Arsenic except those mentioned in Schedule I 

3. Barium Nitrate, Barium Chloride, 

4. Cantharides, Tinct Canthandes, Cantharidin, Tinct Cantharidin. 

5. Carbolic acid containing not less than 3 per cent, of phenol. 

6 Chloial hydiate 

7 Digitalis Polio, Tinct Digitalis, Digitalin. 

8. Hyoscyamus (Henbane or KhoiasaniAj wan) leaves, Ext Hyoscyamus Liquid, 
Tinct. Hyoscyamus, Liq. Hyoscyamine Sulphate, Hyoscine Hydrobrom. 

9. Mercury oxides (led, yellow or black), Ammoniated Mercury, Mercury 
Sulphocyanide, Mercury Iodide, Liq Hydi'arg. Peichloi. 

10. Nitiic Acid, concentrated. 

II. Oxalic acid, Sodium Oxalate, Potassium Oxalate, Ammonium Oxalate 

12. Red Phosphorus, Rat poison containing led phosphoi us. 

13. Strophanthus, Stiophanthin, Ext Strophanthus Liq , Tinct. Strophanthus. 

14. Tinct Belladonna. 

15. Chloiofoim. 
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APPENDIX II 


CONTRACTION OF WORDS AND PHRASRS 
USED IN PRESCRIPTIONS 


The following contractions of words are ordinarily used in prescriptions 


Gontr. 

Name 

Meaning 

Gontr, 

Name ]},Iea7iin{t 

aa 

Ana 

Qf each 

M. 

Misce Mix 

Ad 

Adde 

Add 

M. or Min. 

Minimum A Minim 

Amplus 


Large 

Mag 

Magnus Large 

Aq. 

Aqua 

Water 

Mane 

In the 

Aut 


Or 


morning 

C 

Cum 

With 

Mist. 

Mistura A mixture 

Cap , Cpt, 

Capiat 

Let the pa- 

Mitte 

Send 



tient take 

Mol 

Mollis Soft 

Cibus 

.. 

Food 

Nox 

. . Night 

Colo 


To strain 

Om. 

Omnis All, every 

Co. or Comp. 

Compositus Compound 

Post 

After 

eras 


To-morrow 

R 

Recipe Take 

Cum 

• • 

With 

Rept. 

Repetatur Lot it be 

Cyath. 

Cyathus 

A glass 


repeated 

Div. 

Divide 

Divide 

Sig 

Sign a Maik thou 

Et 

.. 

And 

Sine 

Without 

F. 

Fac 

Make 

Ss. 

Semis Half 

Ft 

Fiat 

Let It he 

Somnus 

Sleep 



made 

Stat. 

Statim Immediately 

Garg. 

Gargaiisma A gaigle 

Sum. 

Sume Take 

Gr 

Gianum 

A gram 

Talis 

. . Such 

Gtt. 

Gutta 

A diop 

Una 

Together 

Haust. 

Haustus 

A draught 

Vel 

.. Or 

H 

Hora 

An hour 

Ver. 

Veius Genuine 

In 


In 01 into 

Vesp 

Vesper The evening 

Ind. 

Indies ” 

Daily 

Vetus 

. . Old 

Levis 


Light 

Vitellus 

The yolk of 

M. 

Massa 

A mass 


an egg. 

The following contractions of phrases are often used in piesci iptions 

Gontr action 


Phrase 


Meaning 

Adlib 


Ad libitum 

... 

At pleasure. 

A. H. 


Altemis Hons 


Every other hour. 

A. C. 


Anti cibus 


Before food 

Aq Bull. 


Aqua Bulliens 

. 

Bolling water. 

„ Best. 


„ Destillata . 

Distilled water. 

„ Ferv. 

... 

„ Fervens 

... 

Hot water. 

„ Font. 


„ Fontalis 

. . 

Spring water. 

„ Pluv. 

. 

„ Pluvialis 


Rain water. 

Bis ind or B.B 


Bis indies 

. . 

Twice daily. 

B P. or Ph. B. 


Phaimacopoeia Britannica 

British Pharmacopoeia 

C.M. 

... 

Gras mane 

.. 

To-morrow morning. 

CN 


Cras nocte 

. . 

To-morrow night. 

Coch. amp. 

•• 

Cochleare amplum 

A table-spoonful 

„ mag. 

... 

„ magnum 

Do. 

,, mod. 

... 

„ modicum 

A dessert-spoonful. 
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Coch. min 

„ pttrv. 
C Vinur. 
Diet), alt. 

D. in p as or 
0iv. inp. «n 
F. A. O. 

Ft. Hauit. 

F. M. or Ft. 
Ft.Maa in 
pit. xii div. ' 
H.D. 

H.S orH.S 
U.B 
». D. U. 

M. P 

llio. pan. 

0 K. 

O. U. 

Omn. bih 
0 N. 

P. C 

P. P. A. 

P. R. N. 

s. 

<1. a. 

s. 0. s. 

8 S« 

T d. 


... < minlniuni 

... .. , l>ai vum 

.. I’yathus VlnatiiiH 

, . . IMciniH Hltt'I'ltlH 

i hlvlilatur in parki.s 

' '■ jiMju.alni 

KhHm ArM:‘nitl niiruantiir .. 

(*’lnt llanshiH 
Mint . - l''lat MlHtiira 

{ Fiat MfiMH III pilulm 

5 ■ .xlliilvtilo 

Horn (liu'ubltUH 

,8. ■■ liora Soriini Stimondam .. 

MIhou Hcno 

Mai o lilt’to utamlum. 

.< Manna PlluIarlH ... 

... MlrapaiilH 
. OinnlUora 

<tmnl mano 
.. Omni blhora 

... (mini nocto 

.. I'UHt CIlbUH 

I’lilala prlua agitata 

... I'lo ro iiata 

. (piantum nufHclat 
i^uH<|uu hora 

... HlopUHnU. 

. Htatlm Humondum 

... ... Tfr in dlo 


A small spoonful or a 
teaspoonful 
. A tea-spoonful 
. A wine-glass. 

.. On alternate days. 

bet it be divided into 
’ equal parts. 

. Ijet it bo I ollod in silver 
leaf. 

.. Let a draught bo made 
.. Let a mixture be made 
Lot a pill mass bo made 
‘ and divide into 12 pills. 
,. At bedtime 
. To bo taken at bedtime. 
.. Mix well. 

.. To bo used as directed. 

A pill mass. 

.. Orumb of bread. 

.. Kvoiyhour. 

.. Kvory morning 
Kvory two hours. 

.. Kvory night. 

.. After food. 

.. The bottle to bo first 
shaken. 

When required, occa- 
sionally. 

„ Sufheiont quantity. 

Kach hour. 

,. If necessary. 

... Immediately to be 
taken. 

... Thrice daily. 
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ALTERNATIVE PREPARATIONS SANCTIONED FOR 
USE IN TROPICAL, SUBTROPICAL, AND 01'HER 
PARTS OF THE BRITISH EMPIRE 

Aurantii Cortex.—In parts of the Empire where bitter oranges 
cannot be obtained, either dried bitter-orange peel or fresii sweet 
orange peel may be used in preparing tincture of orange. 

Emplastr a.— Varying quantities of hard soap, colophony, or yeUow 
beeswax, may be employed in the preparation of the plasters of the 
Pharmacopoeia, when prevailing high temperatures otherwise render 
the basis too soft for convenient use ; but the official proportion of the 
active ingredient must in all cases be maintained. 

Extracta Liquida.-'Any Pharmacopoeial liquid extract containing 
less than 30 p.c. v/v of ethyl alcohol, may have the proportion 
increased to an amount not exceeding 30 p.c. v/v of the extract, where 
otherwise the preparation would be liable to ferment. 

Limonis Cortex Siccatus.— When fresh lemon peel cannnot be 
obtained, dried lemon peel may be used in preparing fresh and con- 
centrated compound infusions of gentain, syrup of lemon, and tinc- 
ture of lemon. 

Oleum Olives.— In parts of the Empire where olive oil is not readily 
available, arachis oil or sesame oil, but no other oil or fat, may lie 
employed in place of olive oil in making the official liniments, 
plasters, ointments, and soaps for which it is directed to be used. 

Unguenta— Varying quantities of benzoinated lard, lard, suet, 
yellow beeswax, or white beeswax, may be employed in the prepara- 
tion of the ointments of the Pharmocopoeia when prevailing high 
temperatures otherwise render the basis too soft for convenient use ; 
but the official proportion of the active ingredient must in all cases 
be maintained. 
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A 

A, C\ LiimiU'Dl. 

Ahii'li 5*^:^ 

Almnltl, \m 

Ab’*' All i)b« il, 1 'll 

Ati-tT.tits. ‘^0 

Ai .u i.v i imtiiui. (ir>r) 

}\iCvssi\rs HuT.lpvtlttts, ti 
\{ i «mint'i(latiun, Ai turn nn, 

Aci untiil.ttinn, 51 

A C h HV-i 

Acvta, 15 
Acclaiubdtmi, 4*27 
Ai cl.u "mI, Ao*l.irHniH% 4 i) 3 , 512 
Act'lanmu, 357 
AcclniM’. 572 
At'ftnpvnn, 427 
Ai Hpin’iniifltD. 425 
Avi’lvl Hkmim s.ilii’vlic Ai-itl.*432 
222. 233 

lotio vIh‘ aciil, 432 
mt'tlnl H.tbi vl.itf, 432 
par.t amnlii Nilnl. 432 
SalK\lu 431 
AcmI Maru^NU , 711) 

i aitiali’, 313 
PruH^ii (lb , 335 

hlni 441 

Sinlimn I'buspliali*. 344 
Ai 625 
AchIh, 4 

15 

AiJtiinn Ai vlH uni. 108 

Diiututti, 108 
lHarialr. lOH 
Aii-tvN.thi \lu imi. 431 
AcctiUatiiiH tui». 367 
ArHiMMMHUMD 486 
AHi^abu urn, 587 
BcD/oii nui. 438 
Horii'Min, 572 
Cai ntUltvaim, 404 
C'ajiiphDru’uni, 541 
Carbubiauit. 558 
(‘hrtjuui init. 136 
t'oriiuin, 100 
Crt'Hvli^ tun. 562 
n\tirMliftiuuiatni Dil . 200 
Hvtlroi hi«>rii‘utn, llO 
Dil , III 

Hvtlr<H'\atUi'uni DO.. 336 
Hvpophusphormuin Dil* I12 
Dacticuin, 115 


Aciduiu Mandclicuin, 399 
Nitricufii, 111 
Dll , 111 

Nitro-hvdrochloriLuni Dil„ 111 
Okicuin, 660 
Pliosphoricum, 112 
Dtl., 112 

Salicvlicum, 431 
Sulphuricutn, 112 
Aiomal., 113 
Dll., 112 
Tatmicuin, 367 
Tnrtaru'utn, 110 
Tricidoraceticum, 109 
Trichlorphcnicum, 559 
Aconiiii*, 283 
Acotutuin, 281 
Acquired hninunity, 664 
AcrtOaviiic, 567 
Act, Indian Poisions, 734 
Action, direct, 61 
Local, 61 
Primary, 61 
K*emotc, 61 
Secondary, 61 
Action of <lru^h, the 61 

i’liemical compoMtiou and, 62 
ionihalion atul, 63 
! fai lois motlifyuif^, 47 
1 leai’tion of biKly iluids and, 65 
[ Acti\t‘ Immunity, 665 
Aiialin, 201 
AdepM, 15, 660 
Ben/.oinatuH, 660 
Lanm, 660 

Hvdfosus, 660 
Adepsin Oil, 658 
Adhutoda, 701 
Adhesive Plaster, 524 
Administration of Druj^s, 43 
time of, 51 
Adnephrme, 287 
I Adrenaline, 287 
Inhalant, 287 
Suppositories, 287 
Adrencri^ic, 222 
Adsorbate ot Vitamin 584 
Adsorbents, 339 
Aiiulteration, 7 
/Kther, 155 

Amestheticus, 155 
Punlicatus, 155 
Soap, 657 
Sulphuric, 155 
Jvthylene, 166 
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u^ithylis Chaulmoogras, 575 
Chloridum, 169 
Affusion, cold, 36 
Afim, m 
Agar, 348 
Aglucone, 5, 266 
Agotan, 603 
Agropyrum, 709 
Agunn, 391 
Air Bath, 39 
Airol, 481, 

Ajowan ke tel, 706 
Ajowan oil, 706 
Albargm, 133 
Albumini Tannas, 367 
Albutannin, 367 
Alcohol, 141 

Dehydratum, 141 
Diluted, 141 
Alcoholism, 148 
Alepol, 575 

Alexandrian Senna, 355 
Alkalies, the, 66 
Alkaline batli, 38 
Alkaloids, 3 
Vegetable, 4 
Alkalosis, 636 
Alkatra, 564 
Allergy, 50, 683 
Allobarbitone, 302 
Allonal, 205 
Allyl-th 10 -urea, 530 
Almond Oil, 650 
Alocol, 130 
Aloes, 351 
Aloin, 353 
Alsol, 130 
Alstonia, 705 
Alum, 130 
gargle, 130 

Alumim Aceto-tartras, 130 
hydroxidum, 130 
Alypin, 253 
Amaltus, 348 
Ambrine, 659 

American Wormseed Oil, 378 
Amidopyrine, 436 
Amines, 4 
Aminophylline, 391 
Ammoform, 396 
Ammoniated Mercury, 467 
Ammonii Bicarb , 90 
Bromidum, 209 
Carbonas, 90 
Chloridum, 91 
lodidum, 501 
Mandelas, 399 
Picras, 563 
Salicylas, 431 
Ammonium, 87 

Ichthosulphonate, 582 
Sesquicarbonate, 90 


Amoebic infection, drugs used in, 512 
Ampouhe, 36 
Amroids, 4 

Amydricaine hvdrochlor , 253 
Amyl Nitrite, 397 
Amylase, 335 
Amylene Chloral, 191 
Hydrate, 198 

Amylocame Hydrochlor., 253, 361 
Amyloforin, 571 
Ainvlum, 656 
Amytal, 303 
Sodium, 307 
Anabin, 707 

Anaesthesia, preliminary, 166 
Infiltration, 360 
Intraspinal, 255, 258 
Kcgional, 355, 360 
Anaesthesine, 353 
Anjesthetics, general, 151 
local, 351 

Analgesic Balsam, 437 
Analgesics, 435 
Anaphrodisiacs, 406 
Anaphylaxis, 683 
Anarcotine, 174 
Andeer’s Lotion, 563 
Anethum, 536 
Aneunn, 584 
Anhidrotics, 644 
Anhydrous Lanolin, 660 
Anodyne, Hoffman’s, 155 
Local, 353 
Tincture, 174 
Antagonism, 51 
Anterior Pituitary, 430 
Anthelmintics, 3f3 
Anthracene Purgatives, 350 
Anthrax, Serum for, 681 
Antibacterial Sera, 679 
Anticatarrhal Salhs, 527 
Anticholera Vaccine, 688 
Antidysentery Serum, 677 
assay of, 13 
Antiemetics, 336 
Antifebrin, 437 
Antigalactogogue, 406 
Antigen, 666 
Antilytic Serum, 683 
Antimalanal remedies, 442 
Antimenihgococcus Serum, 678 
Antimonii et Potassii Tartras, 505 
et Sodii Tartras, 505 
Antimomum Tartaratum, 505 
Antiparasitics, 546 
Antiplague Vaccine, 688 
Antipneumococcic Serum, 680 
Asvsay of, 13 
Antipyretics, 435 
Antipyrin, 436 

Acetyl-sahcylas, 437 
Caffeine-citricum, 385 
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Autipvnu S.ilu \ 4!J7 

Aiitir.il'tt' VrU t me, 6H9 
Aiitti .u hitie Vit.iinui 1), 588 
Assas *»t, 13 
Atitnhfiiin.Mn s, 431 
Alltiseptu t’ottnii, 4! 

<l.u i4le. 41 
( i.ltl/e, 39 
AutiM ptu s. 540 
j^rnetal, 547 
Hilfstmal. 3 1 1 
piihutHMJ V, 3iil 
ui mar\ , 390 
Aulisjalai4*»i»iH*N, 325 
Aut j^’P.iMuodh s lirniu hial. 318 
AtOt'^tH ploi oet le Seium, 682 
Autithv imhIju, 620 
AntOnxH Sfia, 671 
AultOnmuin niphtiKTunun, 672 
t Kflt’jnalu i»s, 676 
StapluOn u uiii, 677 
’Pelafui uin, 675 
Viln iMsc’ptu'iiin. 676 
\V( 1« Im tun. 676 
AnhhplintO Vaet inc. 688 
AnO-t\ ph»»i<l paratvphoKl Vaccine, 688 
Aiiti \ I JHMn Scniin, 678 
Auliui iiN, 666. 687 
AnttMphoH's, 39 
AnHiiU (h. 421 
Aolaii 595 
Apia 341 
Aplinitli^ia^ . 406 
AJ’hh » mImijc H \ <li hli h IHH 
Ap«H \ iiinn, 281 

Ajmnmiphma HvOm* itlta,, 314 
Apple, HjIU 1 . 360 
Aipj.i, 15 

AiMinalii 16 
IHMillata, 382 
StcnlisOa, 16, 383 
Arahiu, 7 
Araclii'* (01, 652 
Aiucnti NiUa’i, 122 

liiOiitaltis, 122 

Ardent** pr<»tcinuin Kuilv. 122 
Mile, 122 

Arueiiluin (’unuitiale. 122 
Ar^vna, 123 

Aitivrol, 122 

AriHimhiit, 445 
Arintiil. 557 
AriHtuijuimtie, 445 
Arjmia. 709 
Arcntiatu Hitlern. 328 
Snj^afH, 40 

WalffH, 16 

Arrhenal. 494 
ArHacetiii, 495 
ArHannm 494 
ArHeiiic, 486 
AntiOntc. 632 


Arsenic Picpar.iiions of, 486, 492-494 
White, 486 
Aiseiio-ben/ol, 493 
Atsphenainina, 493 
Arj^entica, 493 
Encephalitis, 497 
ArtiOcial Cailshad Salt» 344 
innmuntv, 665 
Asatetula, 531 
Aschheiin-Zondck test, 421 
Ascorbic acid, 587 
Aspiduim, 374 
Aspn in, 431 
Aspi iodine, 432 
Assay, bioloi^ical, 11 
Asthma Powder, 80 
Astringent j^arj^le, 41 
Local, 286 
Metals, 118 
Ve^^etable, 367 
Atebrin, 462 
MuHonate, 463 
Atophaii, 602 
Atoxvl, 494, 511 
Alropina, 235 

Aurantii C'ortex Kccens, 330 
Siccatiis, 330 
Ann et Sodii Chlor., 133 
Sodii tliiosulphas, 133 
Avertin, 197 

A/adirachta Indlca, 710 


Hit hi III, 706 
Hav teiioph.ij^c, 670 
Ihikits, 701 
!^,dne.i, 36 
Balsams, 7 

I Balsam, Analj^esic, 437 
Friar’s, 438 
of Copaiba, 400 
of Pern, 525 
' of Tolu, 536 
I Banistcrine, 248 
Barbital, 200 
Barbitalum Solubile, 201 
Harbitonum, 200 
Barii Chloridum, lOr 
Sulphas, 107 
Ihiri Stnif, 537 
Barium meal, 107 
Sulphate, 107 
Sulphide, l08 
Barvta Sulphurata, 108 
Basal narcosis, 152, 166 
Bases, 4 

Basham’s Mixture, 632 
Hasilicon Ointment, 524 
Bassorin, 7 
Paste, 656 
Bath, 36 
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Bath, Air, 39 
Cold, 36 
Hot, 37 
Medicated, 38 
Mineral water, 38 
Nauheim, 38, 305 
Neem, 38 
Russian, 39 
Temperature of, 39 
Turkish, 39 
Vapour, 39 
Bayer 205, 512 
B C. G. Vaccine, 693 
Beer, 142 
Yeast, 586 

Beeswax, white, 661 
yellow, 661 
Belae Fructus, 701 
Belati Kumray hij, 708 
Belladonnas Folia, 234 
Radix, 234 
Benzaconine, 283 
Benzaldehyde Gieen, 570 
Benzamine Lactate, 254 
Benzedrine, 296 
Benzocaine, 253, 261 
Benzoinum, 437 
Benzonaphthol, 566 
Benzosol, 322 
Benzyl Benzoas, 438 
Berbens, 704 
Berberme Salts, 704 
Betaeucaine Hydrochlor , 253 
Beta-naphthol, 566 
Benzoate, 566 
Salicylate, 566 
Betel, 705 
Betol, 566 
Bheranda tcl^ 349 
Bhang, 190 

Biborate of Sodium, 572 
Bile, secretion of, 364 
Biniodide of Mercury, 465 
Biological assay, 11 
B I P P , 481 
Biranga, 708 
Bismarsen, 481 
Bismogenol, 481 

Bismuth, Preparations of, 479-481 
Bitters, Vegetable, 328 
Bitter Apple, 360 
Orange Peel, 330 
Black Draught, 355 
Haw, 424 
Wash 467 
Blaud’s Pill, 632 
Bleaching Powder, 551 
Bliss’s Cure, 80 
Blistering Liquid, 647 
Plaster, 647 
Blisters, 727 

spreading of, 727 


INDEX 


Blood, drugs acting on, 621 
Coagulation of, 624 
injection of, 624 
Reaction of, 625 
Toxicology of, 627 
Blood-pressure, Drugs raisinj 
lowering, 286, 297 
Blood-vessels, action on, 284 
Blue Mass, 465 
Ointment, 465 
Pill, 465 

Stone and Vitrol, 128 
Boerhaavia diffusa, 703 
BoU Bola, 524 
Bolus, 39 

Bone-marrow, 621 
v' Borax, 572 
honey, 573 
Boric Acid, 572 
Borocame, 254 
Bottles, dispensing, 712 
graduations of, 712 
label on, 711 
Bougies, 729 

Preparation of, 729 
of special drugs, 729 
Brain, drugs acting on, 140 
Bran Bath, 38 
Brandy, 142 

Brass Founder’s Ague, 128 
Brilliant Green, 570 
Brodie’s Gout Pill, 465 
Brometonc, 209 
Bromides, 208 
Bromidia, 209 
Bromoformum, 209 
Bromol, 559 
Bromo Ray, 358 
Bromural, 201 

Bronchial antispasmodics, 3U 
Secretion, action on, 308 
Sedatives, 320 
Broom tops, 395 
Brown Mixture, 655 
Bruising, 8 
Bucco, 402 
Buchu, 402 
Buginaria, 39 
Bulbocapnine, 247 
Burgundy, 142 
Burnett’s Fluid, 126 
Buteio Semina, 708 
Butobarbital, 202 
Butyl-Chloral Hydras, 191 
Butyn, 254 

C 

Cacao Butter, 662 
Cachets, 39, 726 
Cacodylates, 494 
Cacodyliacol, 494 


285,287 
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Citivin.i, 

CHr.is, 385 
Ol Sndu 3^8.) 

cl Sddit saliv 385 
Cal.mima, lv7 
C'.iiulctnl, 588 
C.iicn Ai ct \ 1 salu \ 1.1“^, »31 
C'ai luM^a^, 54 
Chi'll idtim, 55 

Ihdialuiit 55 
ct s< idii la' ta^, 5 f 
(»t\' I'jiiphtispha' , 135 

(dtu'iuas, 55 
thdioMdiiin, 153 
H\ p'lphnsphis, 135 
lodohchcnas, 557 
Lai las, 55 
C,c\uliiialc, 55 
Phn^pha 1. 55 
Cali inatuMi, H 
C'aK iii<»l. 334 
Cali unn, 54 
Dnirctui, 351 
IVt manu-inatc, 545 
C'altHtU'i, 457 
ChiMiit. 457 
!n|ci liuu. 457 
OmtiiuMit. 157 
VcLictahh'. 353 
Cahu'ii cuts, 435 
C.ilunsha, 33H 
Cah Cfil'Minata. 551 
Sulphmata. 581 
Caniplna , 540 

Mfiiinliinniala, 5U 
('atnphiM aU'il t )d, 5t I 
(’.^mpnlon. 530 
CanatMan Hemp, 38i 
Catic Stmai, 594 
Caiiualnn.e Tanna'i, 190 
CafHi.ibi^' indli a IH9 
t'.uOliaiitlin, 647 
ttapdiancs. aituin on, 2H5 
Capiukol, 399 
(hipsK I Knu itH. 530 
CapsulcN, 39, 735 
Carawas Knnl 535 
Carbamuic, 393 
Caihatsotu', 513 
<hnba%i AnliM’plu'a, 39 
C*irbo LiunI, 339 
<5ulii5H' Aeni, 558 
Carbiiii Dioxide, 304 
Hath, 3115 
Snow, 304 
'IVlraildontlc, 375 
Carbonic ai it! liath, 38, 305 
)4as. 1 54 

C'ailnoinalum, 30I 
Cartiamouimih 534 
Cardiac (icprcss,mtN, 281 
tonics, 266 


t'aidia/ol, 154, 541 

<.’ai dm-vasciilai system, action on, 263 

C'ardiloiic, 541 

Cailsbad Salt, Artilicial, 344 
U'ater, tU4 

Carminatives, 328, 533 
A'armine, 553 
Caiotene, 583 
C'arotici Sinus, 159, 285 * 

Canon Oil, 103 
l^uum, 535 
Cai vophyllum, 533 
Cascara Saurada, 356 
C'assia, 348 
Castile Siiap, 657 
C'astor Oil, 349 
Cataphoiesis, 45 
Cataplasmata, 15 
Caledui, 370 

Catliaitics, .SVc Pmeativcs, 341 
CauHlics, 645 
Caustic, Lunar, 122 
Potash, 58 
Soda, 69 
Touj^hemed, 122 
Ceplniline, 524 
Ccia Alba, 551 
Klava, 551 
[ Ceiasiu, 7 

! C'ercbial Depr^Hsants, 140 
( Slinuihmts, 140 
Ceiebnim, aUion on, 140 
Ceievisiie Keunentum, 586 
Challv, 94 
: Mixtuie, 94 

<'hamp.imu‘, 142 

( hiUidanci /< /, 401 
' COianncK tor administration, 43 
' ( /m/ns, 190 
Charcoal, 339 


1 Charta Nitrata, 80 
I Cluthm, 70r, 
j c:haulmrw5)4ra Oil, 575 
j Chelnihc Mvrohalans, 707 
1 Chelsea Pensumer, 578, 600 
Cdu'uiical Food, 630 
Chemo-therapeutio ai^ents, 440 
C’hcinotherapv, 2 
tlienoiMutiuin ml, 378 
(hnUlren, Prescription for, 50 
Chillie Paste, 531 
( htuit hadtimer td, 652 
Chinese White, 127 
Clnmofonum, 513 

Chinosol, 555 _ „ 

w-Chirettu, 339 whet f ‘jf‘2 
Chloral Camphoratuni, 191 
Fotmamidc, 195 
‘ C'hloralamide, 195 
t'ddoralis Hydras, 191 
’ Chloraiose, 191 


Chloramine, 351 
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Chlorbutol, 195 
Chloretone, 195 
Chloric Ether, 153 
Chloride of Lime, 551 
Chlorinated Lime, 551 
Chlorine gargle, 78 
Chlorodyne, 153 
Chloroformum, 152 
Aconiti, 282 
Camphoratum, 153 
Cholagogues, 364, 365 
Purgatives, 361 
Cholera Vaccine, 688 
Choleretics, 364 
Choline, 233 

hydrochloride, 233 
Cholinergic, 222 
phnsmaline, 658 
Chromium Trioxide, 136 
Chrysarobin, 577 
Chun, 102 

Ciliary muscle, action on, 224 
Cinchona, 442 
Febrifuge, 442 
Cmchomdinse Sulphas, 442 
Cmchoninas Sulphas, 443 
Cmchophenum, 602 
Cineole, 527 
Cinnamomuni, 537 
Citric Acid, 109 
Citrine Ointment, 465 
Clove, 533 
Clysters, 40 

Coagulation of Blood, 624 
Coagulen, 624 
Cobra Venom, 679 
Cocaine, 252 

H\drochlor., 252 
Coccus, 663 
Cochineal, 663 
Cocoa Butter, 662 
Cod-liver Oil, 590 
Codeina, 187 
Codeime Phosphas, 187 
Sulphas, 188 
Colchici Cormus, 600 
Semen, 600 
Colchicina, 600 
Colchicine Salicylate, 600 
Cold affusion, 36 
Bath, 36 
Compress, 39 
Douche, 37 
Sponging, 37 
Coll Vaccine, 690 
Collargolum, 122 
Collodion, 16, 661 
Flexile, 661 
Ichthammol, 582 
Collodium Belladonnae, 234 
c lodoformo, 556 
Salicylicum Co , 432 


Colloid metals, 117 
Collunaria, 39 
Collutones, 39 
Collyna, 39 

Collyrium alumims, 130 
Colocynthidis Pulpa 360 
Colophony, 523 
Colsulanyde, 514 
Combination of Drugs, 55 
Explosive, 54 
Poisonous, 55 
Common Salt, 81 
Compound alkaline spray, 573 
Compress, cold, 37 
Condv’s Fluid, 549 
Conessi Bark, 707 
Confections, 16 

Confectio Guaiaci Co., 578, 600 
Congo red, 624 
Conium, 250 
Conserves, 16 
Contraction of words, 738 
of phrases. 738 
Contramme, 579 
Contusion, 8 
Convalescent Sera, 666 
Convulsants. 214 
Copaiba, 400 
Oil, 400 
Resin, 400 
Coramine, 164, 541 
Cord, drugs acting on, 213 
Coriander Fruit, 535 
Corn Paint, 432 
Syrup, 595 
Corpus Luteuni, 423 
Corrosive Sublimate, 466 
Cortin, 618 
Costus, the, 701 
Colarnine Chloride, 174 
Cottonseed Oil, 650 
Couch Grass, 709 
I Counter-irritants, 644 
Cowling’s Rule, 48 
Cream, Calomel, 467 
Mercurial, 465 
of magnesia, 103 
of Tartar, 343 
Creams, Creamora, 39 
Creosotal, 321 
Creosote, 321 
Carbonas, 321 
Cresol, 562 
Cresyl Hydrate, 562 
Creta, 94 

Crimidana, Cnufldamt, 663 
Crisalbine, 133 
Croton oil, 360’ 

Crude drugs, 3 
Ciushed Linseed, 651 
(iryogemne, 438 
I Crystallisation, 8 
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Cubfbs, 701^ 

C'ticmbita* Svniiiia I’l.epaiala, 708 

Cunuilatuc .U'tion, 51 

t'ljpi \ Sulphas, 128 

Cupiuni Alununatuui, 128 

Chirara, 240 

('urti Soap, 057 

Cursi hmaiui's Solution, 155 

Clue, Hiinrod’s, 80 

Cvt. l<ipk‘^u\ 224 

C'\i lupropam*. 1 07 

D 

I )akin’s Solution, 551 
Dtt Ilium, 587 
ihuhtild, 704 

Deadh Xi|ihtsija<It leaves, 234 
l)euH’tion. 713 
Deeoetuiu Helie, 702 
Auropvri, 709 

Deuiloralion, B 

I)ehN<lrated Kthanol, 141 
Delnlants. 141 
DemnU'ents, 049 
Ik’niuleent yai^le, 41 
l)enliliKes. 324 
IH'odorants, 540 
Depilatoi u's, 644 
i)en\atjves, 647 
Dennatol, 481 

Itoieeatetl Paratli\roi<l (yland, 610 
Stotnaeh, 630 
'rhvnml, 606 
DcHenshisation, 694 
Despuination, 8 
Detoxualed Vat cine. 665,686 
l)cxtrose, 595 
llhiutut, 535 
hhtuit iankii. 530 
l)i-acelvi morphine HvclrodiM 1B9 
Tannin. 367 

DiaelivJon Ointmcnl. 119 
Plaster, 119 
Dial, 202 

Dialvsis. 8 

I)ianiorphiiie H\drochlor., 189 
DiapiiortticH, 643 
Diaplvte Vaccine, 686 
DiaHtase, 335 
Dichloramina, 552 
Dicodid, IBS 

T>iethvl Malonvl-nrea, 200 
Diiialcn, 267 
Dijiallic Acid, 367 
Dijccsticni, 8 

Dij^cstivc FermentH, 331 
I>ij»ipuratum, 267 
Dij»italin, 267 
Dij 4 italiH, assav of, 12 
Folium, 266 
Pulverata, 267 
Dij^itonin, 267 


ni^itoxin, 266 
l)it>o\in. 267 
Dilauchd, 175 
Dill, 536 

l)dhn) 4 ’s Formula, 48 
Diluted Hvclioj^en Cyanide, 336 
Duncthvl ketone, 572 
Xanthine, 391 
Dimol, ,565 
Dionin, 175 
Diomna, 402 

Diphtheiia Antitoxin, 672 
Assay of, 13 
Piophylaetic, 673 
Dipropyl Baibituiic Acid, 201 
Dncct action, 61 
I )i reel ions to patient, 59 
Disinfectants, 546 

Di-sodium Hydio^^en Phosphate, 344 
inelhylarsonate, 494 
Dispensinji, general dh ections for, 711 
Dissolution, law of, 140 
Distilled Water, 382 
Dita Hark, 705 
Diuretics, 381, 382 
classilicalion of, 381 
saline, 395 
ve^^etable, 395 
Diuretin, 390 

Donovan’s Solution, 465, 486 
Dornn^ene, 201 
Dniiniol, 191 
Dose, adult, 47 
calculation of, 48 
factors modifviii};, 48 
niaxinuun, 47 
minimum, 47 
Dover’s Powder, 173, 309 
Diastic Purj^atives, 358 
Draui^ht, 41 
Dried milk, 695 
Drops, 41 

Drugs, acting on Blood, 621 
administration of, 43 
collection of, 3 
combination of, 55 
composition of, 3 
crude, 3 
habitat, 3 
how act, 61 
impm ities of, 7 
sources of, 3 
standardisation, of, 11 
Dry Extract of Liver, 627 
Diidhtahisli, 281 
Duotal, 322 
Dupuytren’s Pills, 477 
Dysentery Vaccine, 690 

E 

Easton’s Svrup, 215, 444, 630 
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Ecbohcs, 405 

Effervescents, Granular, 17 
Elacht, 534 
Elasosacchara, 40 
Electuaries, 16 
Ele*iant prescription, 59 
Eleoptene, 6 
Ehxiria, 17 

Elixir Diamorphinas et 

Pini Co , 189 
Terpini c. Apomor- 

phina, 189 

Ephednnaa Hydrochlor , 293 
of Vitrol, 113 
Ovo Lecithini, 599 
Papaini, 334 
Paregoric, 173 
Viburni et Hydrastis, 424 
Elutriation, 8 
Embelia, 708 
Embrocations, 23 
Emetics, 335 

Emetine Hydrochlor , 310 
Bismuth-iodide, 310 
Periodide, 310 
Emmenagogues, 405 
Emollients, 649 
Emplastra, 17 

Emplastrum BeUad« Fluidum, 234 
Plumbi Oleatis, 119 
Empyreumatic oils, 6 
Emulgents, 714 
Emulsifying agents, 714 
Emulsio lodoformi, 556 
Olei Motrhuaj, 590 
c Hypophosph., 590 
Parathm et Kaolini, 132 
Emulsions, 714 

of special drugs, 716 
Enema opii. 184 
Enemata, enemas, 40 
Enepideniiic, 44 
Enteric-coating, 725 
Enteroclysis, 40 
Entero-vioform, 513 
Entodon, 554 
Enzymes, 5 

Ephedrine Hydrochloride, 292 
Ephetonin, 296 
Epidermic medication, 44 
Epinephrine, 287 
Epsom Salts, 104, 345 
Ergamme, 406 
Ergometrlne, 407 
Ergota, 406 

Praeparata, 407 
Ergotamine, 407 
tartrate, 407, 412 
Ergotism, 411 
Ergotoxme, 406, 408 
Ethanesulphonate, 407 
Erythrotylis Tetranitras Dil , 301 


Escharotics, 645 
Escnne Sahcyhis, 229 
Essence of Ginger, 540 
Essential oils, 6, 26 
Ether, 155 
Chloric, 153 
Ethylic, 155 
Nitious, spirit of, 394 
Soap, 657 
Sulphuric, 155 
Ethocaine Boi ate, 254 
Hydrochlor , 253 
Ethyl Aminobenzoate, 253 
Carbamate, 208 
Chaulmoograte, 575 
Chloride, 169 

Esters of hydnocarpns oil, 575 
Hvdiocupreme hydiochloi , 460 
Morphine hydrochlor , 175 
Oxide, 155 
Ethylene, 166 
Ethylic Ether, 155 
Ethylsulphonal, 199 
Eucaine, 253 

Hydiochlonde, 253 
Lactate, 254 
Eucalyptol, 527 
Eucalyptus Oil, 527 
Eukodal, 175 
Euonymus, 363 
Euonymin, 363 
Eupad, 552 
Euphthalmin, 235 
Euphylhne, 391 
Euquinme, 445 
Euresol, 562 
Eusol, 551 

Evacuants, see Purgatives, 341 
Evipan, 202 

Sodium 202, 207 
Exalgin, 427 
Excipient for pills, 720 
Exhilarants, 141 
Expectorants, 308 
Explosive combinations, 54 
Expiessed oils, 26 
Expression, 8 
Exsiccated Sod Caib , 70 
Extemporaneous Phai macy, 1 
Extracts. 17 
Dry, 20 
Ethereal, 19 
Goulard, 118 
Liquid, 18 
of Livei , 627 
of ox-bile, 365 
Pituitarvy 415 
Soft, 18 

Extractum Agropcri Liq., 709 
Belie Liq., 702 
Belladonme vii ide, 235 
Berberis, 704 
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Kxtr.u tuiii Cann.iln.. IHO 
im, 

ihs p)o\ mu 3r>r> 

t ii iiulrtia !h{ , 
i fvpati . (atj., 

si» ,m 7 

H\<liastis l.ttj , >i 15 
Intlis, 

Kim fn latj , 707 
Main. 3H4 

Pu tui I aq . 705 
I'lluitai n laq , 415 
I’lmanuua Lu| , 70:i 
Supiati nah PMitu is, 018 
\'ihui HI latj , '1*44 
Kvr a‘ Of Ml Mil, 4*40 
MintiiH’iils, 40 
i^\ I'aOsi s, %% 


V 

iuv\ Mrilu malu . 580 
P^Ukm, VM) 

KatH. 5 

Kfbi ihu^i s, 445 
J'‘t‘laHnH< , 507 

i*M Hmmhuih Phi iIh atiiin 505 
l‘\ iHH’l, 557 
Kia Hunts, 5 
1*5 til ,\i St lias, 480 
CMtMthlas, 40t 
<4 pMt.r II lai I , 0H5 
< ih 1 1 tMpltMs|»ji , 1 57 

1 1 \ till isulmn I M.iuiu’sii 
( ):wnl‘ I, 054 
iMilOlnm, 055 
Kailas. 055 

<,)nimiu‘ i'l Slrsi htiinu Cilran, 653 
Salii \las, 454 
Kiiiua's Smilt, 481 
I'Vt iM-StMnatnstu 565 
i'crnim, 050 

pj t jniraliMHH tif, 050-055 
Kerrs ‘s AntitMxii Schhh. 078 
inlix-Mas. 574 
KiliratiMH, 753 
OiNcrl Mils, 5, 40 
MasMiinni,' .Hientn, 533 
KlaX ht ills, 051 
Klexile t'MllMtliiiiu 001 

Mdvst'is tii SnlpliHi, 578 
Khiitl Maj^nvsia, 104 
MuMivspi iiHHH S<*hihic, 508 
Ktenii ulmn. 537 
Ktimcnta. 40 
K«»nl Hath, hot, 38 
Kt)iinaUii*hMUu 571 
KminaiiuO. 397 
KuriiHn, 590 
FtirniMl. 57 J 

Koniiohncd Vat'ciHv, 686 


KounuMii 509, 514 
iMiwler’s Solution, 486 
Kiec/inj^ Mixture, 57 
1^'nai ’s Balsam, 458 
l''iuclose, 597 
I^'iiadm, 510 
Kimuj^almn, 41 
Kusion, 8 

G 

inti h mam hy 530 
Galaelot»nj4UCh, 405 
( hmibir, 570 
(mm/, 655 

(tauti/iahol^ (iandJiai a^ha. 544 
(iattfiiy 189 
Gai (lenal, 401 
Garj^ansiiia aluminis, 130 
Chlori, 78 
Gar},;arisniula, 41 
Gaiiod’s lai/eiifies, 579 
Gas-^an^ieiie Antitoxin, 676 
assay, of 13 

Gas, Caibon Dioxide, 304 
Ban;.ilmi^, 168 
Nitions Oxide, 168 
Oleliant, 106 
Oxvj 4 en, 306 
Gaster Sicca, 630 
Gastric juice, action on, 327 
functions of, 346 
nunenicnt, action on, 348 
sedalivt's, 548 
Gavano, 510 
Gelaiithuin, 056 
Gehitm, 598 
coatm)^, 744 
paste, 40 

Gclatinunu ^0, 598 
Znia, 30, 147, 598 
GelKennuin, 351 
General ainesthctics, 151 
(kuiilal orf^an.s^ drugs acting on, 404 
Gentian, 549 
Violet, 570 
Germain n, 514 
(Jest one, 433 
(iiu, 143 
(hngelli Oil, 650 
Ginger, 540 
Glacial acetic acid, 108 
Glauber’s Salt, 344 
(Jlucanth, 731 
Glucochioral, 191 
Glucose, 595 

Saline Solution, 81 
Glucosides, 5 
Glusidum solubilc, 663 
(Jlutoid coating, 735 
Glycerins, 30, 654 
Glycerinum, 654 
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Glycerinum Aluminis, 130 
c. aqua rosre, 653 
Papaini, 334 
Pepsmi, 333 
Plumbi Subacetatib, 121 
Glycerophosphates, 136 
Glycine, 232 
Glvcosides, 5 
Olycyrrhizas Radix, 654 
Glymol, 658 
Gold, 133 
Golden Seal, 414 
Gonococcus Vaccine, 690 
Goodeve’s Mixture, 104 
Gossypia Antiseptica, 41 
Goulard’s Extract, 118 
Lotion, Water, 118 
Gram, division of, 713 
Granulation, 8 
Grape Sugar, 595 
Green Iodide of Mercury, 466 
Mountain Cure, 80 
Soap, 657 

Gregory’s Powder, 354 
Grey Oil, 465 
Powder, 465 
Griffith's Mixture, 632 
Grindelia, 320 
Ground Nut Oil, 652 
Guaiacamphol, 322 
Guaiaci Resina, 599 
Guaiacol, 321 
Benzoas, 322 
Cacodyl as, 494 
Camphorate, 322 
Carbonas, 322 
Cinnamate, 322 
Guanidine, 617 
Guaranine, 385 
Guinea Pepper, 530 
Gums, 7 
Gum Acacia, 655 
Benjamin, 437 
resins, 7 
Guttze, 41 

Pilocarpinm, 225 
Guy’s Pill, 267, 281, 465 
Gynocardia Oil, 575 


H 

Habit, 49 
Hasmatinics, 622 
Haemostatics, 286 
Hair, action on, 644 
Halibut-liver oil, 593 
Hamamehs, 371 
Hard Paraffin, 658 
Soap, 657 
Hantaki, 707 
Harmine, 248 


Ha^hhh^ 190 
Haustiis, 41 

Heart, drugs acting on, 263 
Heart-rate, drugs altering, 265 
Heavy Magnesia, 103 
Magnesium Garb , 104 
Metals, 116 

Hebra’.s Ointment, 119 
Helmitol, 397 
Hemlock Leaves, 250 
Hemp, Canadian, 281 
Indian, 189 
Henbane Leaves, 245 
Heparin, 625 
Hepatex-T, 630 
Heroin Hydrochlor., 189 
Hcrxheimer reaction, 497 
Hespendin, 594 
Hexamethylenetetramine, 396 
Hexamine, 396 
Glycocholate, 397 
Hexyl-Resorcinol, 379, 399 
Himrod’s Cure, 80 
Hing, 531 
Hippo, 309 
Htrakas^ 632 
Hirudin, 625 
Histamine, 406 

Acid Phosphate, 327, 413 
Histidine hydrochlor., 414 
Hoffmann’s Anodyne, 155 
Homatropin?e Hydro- 
bromidum, 285, 245 
Honey, Purified, 654 
Hormonal, 621 
Hormones, 5 

Horse Serum, Normal, 682 
Hot Bath, 37 
Compress, 41 
Douche, 39 
Sponging, 39 

Human milk, artificial, 595 
Hutchinson’s pill, 174, 465 
Hydnocarpus Oil, 574 
Hydrargyn chloridum mite, 467 
Hydrargyrum, 465 

Preparations of, 466-468 
Hydraslina, 415 
Hydrastinae Hydrochlor,, 415 
Hydrastis, 414 
Hydrobroniic Acid, 209 
H\drochloric Acid, 110 
Hydrogen-ion concentration, 65 
Hydrogen Oleate, 660 
Peroxide Solution, 548 
Hydrophobia, treatment of, 

Sec Antirabic Vaccine, 689 
Hyoscime Hydrobrom., 246 
Hyoscyamus, 245 
Hypertonic Saline Solution, 85 
Hypnotics, 169 
Hypodermoclysis, 45 
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I 

l.itroU'ptic 44 

Ichth.illnn, 5H‘4 
lohthaunnol, TiHiJ 
C'ollodn Hi, 582 
Suppositni ICH, 582 
khthvol, 582 

r .isv, 49 

Iniimtnitv, AMpiirfd, 564 
665 

Arti final, 665 
lau at, 666 
Natural, 664 
IMssivc, 665 

lm»iiUU<)j4unH, 686 

Imperial I)t ink, 346 
Iik'c'h pm autton, 721 
hicompatibililv, 52 
Chemical, 52 
IMivsital, 52 
I’luHioloj^kal. 54 
Indian Hemp, 189 
pudophyllum, 361 
Indiearmmum, Imli^o-carminc, 403 
Indiret I 4ietion, 61 
itititiihitnun, 360 
IntiUration amesthesia, 260 
lnfuHnm,2i.7l3 
t'onceiitr.ited, 21 
Fresh, 21 

Infusum Mstoniie. 705 
A?'a<liraehtie, 710 
CInrat.e, 330 
Kureln. 707 
Seoparii Fee., 395 
Inhatatio lodi Co., 322 
InjectiouH. 22 

Intraeardiac* 47, 391 
hitradcnnal, 45 
IntramuHCular, 45 
itilraHpinal, 47 
IntravenouH, 46 
Intraventrieulur, 47 
Feetal. 40. 44 
SiiKaitanronw, 45 
table (»f. 22 

Inieelto Cantphone. 541 
/Ktherea, 1 55 
Kerri et arseni, 633 
Hvdrar>». Fort., 465 
MerHalvIi, 391, 468 
Novoeaime et Adretialini, 253 
S<kHi Cbloridi et Aeacbe, 81, 655 
SalicvlatiH, 432 

ThioHinainx* et Hod, Halicvh, 530 
Inoculation. 45 

InsuOlalio Bismuthi et M<jrphina, 481 
Menthol et CtH;ainie, 544 
InsulliationH, 41 
Insulin, 612 
asnav of, 12 


Insulin Protamine-Zint , 616 
lelaul, 616 

Intestinal Autiseplu s, 341 
Intestines, uetioii on, 339 
Intiaeaidiae inieetion, 47, 291 
Iiitiacutaneous injection, 45 
Intiadcimal administration, 45 
Iiitiamuscular injection, 45 
Intia-ocular tension, action on, 225 
Intiaspmal amesthesia, 258 
injection, 47 

Intravenous injection, 46 
Intraventricular injection, 47 
Inuiiclion, 44, 477 
Iodides, 501 
Iodine, 553 
lodipm, 323 
Iodised, oil, 323 
Phenol, 555, 559 
lodism, 502 
lodo-catteine, 385 
lodo-Hav, 358, 366 
liKlotorm, 556 
lodol, 557 

lodophthaleimiin, 366 
lodo-theohroniin, 391 
Ionic medication, 45 
'Theory, 64 
Ifuracuanha, 309 
Iponuea, 358 
Iridm, 363 
Iris, action on, 223 
Iron, 630 

and arsenic injection, 633 
Iiritants, 644 
Ispaj^hula, 709 

I J 

I Jatphal, 538 
Jalap, S50 
Orizaba, 358 
Sasihimadhu, 654 
Jim, 535 
Jmvamr fvl, 706 
Jujubes, 41 
Juniper I'ar Oil, 526 

K 

Kabah < hint, 703 
Kaladana, 702 
Kesin, 703 

Kamalti nembur khosa, 330 
Kaolin. 132 
excipient, 721 
Mass, 132 
poultice, 16,132 
Karpur, 540 
Kasauli Antivenene, 679 
281 

A^a/b, 370 
AtfM/, 705 
Kayaputi ke tel, 528 
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Kephir, 595 

Keratm Coatin^:,^, 724 

Kerocaine, 253 

Khari^ 94 

Khaycr, 370 

Kidneys, action on^ 379 

Koumiss, 595 

Kramena, 371 

Kiichila, 214 

Kurchi Cortex, 707 

Kurchibine, 707 

Kurchi Bismuth Iodide, 707 

Kut, 701 

L 


Lacarnol, 620 
Lactic acid, 115 
Lactolan, 695 
Lactose, 594 
Laevulose, 597 
Lamellae, 22 
Lanolin, 660 
Lapis Divinus, 128 
Lard, 660 

Lassar’s Paste, 127 
Laudanum, 173 
Laughinj^ gas, 168 
Lavandulae Oleum, 539 
Lavements, 40 
Law of Dissolution, 140 
Laxatives, 348 
Lead Acetate, 118 
amblyopia, 120 
encephalopathy, 120 
Sugar of, 118 
Tetra-ethvl, 121 
Lecithin, 599 
Leeches, 286 

Leishmaniasis, drugs used in, 505 
Leiter’s Coil, 37 ' 

Lemon Peel, 536 
Levigation, 8 
Light Magnesia, 103 
Mag Carb,103 
Lime, Slaked, 102 
Water, 102 

Limonade Purgative, 104 
Limonis Cortex, 536 
Linctus, Lincture, 41 
Codeinae, 188 

Diamorphinae a Ipecac,, 189 
Morphine, 174 
Pmi, Terpin et Heroin, 523 
Lmimenta, Liniments, 23 . 
table of, 23 

Lmimentum Aconiti Oleosum, 283 
Calcis, 649 
Camphoras Co , 541 
Chloroformi, 541 
Exsiccans, 656 
lodi, 554 

Methyl Salicylatis, 437 


Linimcntrim Siiiapis, 529 
Lmsetci Meal. 65i 
Oil, 651 
Tea, 652 
Linuin, 651 

Coiitusum, 651 
Lipins, 6 
Lipiodol, 323 
Lipoitls, 6 
Lipo-Lulin, 423 
Lipo V.u\ ine, 665 
Liquefadion, 8 
Liqiml <ihKONt\ 595 
PariUlin, 658 
Petrolatum, 658 
Liquorc.H, lupiors, 23 
^ table <»f, 23, 24 

Liquor Aeicii HypochloroNi Co,, 551 
Ammomi Acciatis Dih, 93 
Fort.. 93 
(h'trati'< Dil , 93 
Ammonia' Fort., 87 
Dll, 88 

Antiscpticus, 324, 545 
Anri ct ArHcnii Hrom., 133 
Hismuthi et ammonn utras. 481 
Hromuli Co,, 209 
Calcu Hvdroxidj, 102 
Carhonis Detergciis, 564 
Chlori, 552 


Kuommim et Iritlmi. 363 
Kerri et Ammon. Aeet., 632 
Hvpophosph., 633 
Formaldchvdi, 571 
Glvcervlis Triiiitratis, 300 
Hepatis Purihcatus, 628 
Hvdrogenii PeroxKii, 548 
lodi Co., 554 
Decolor,, 554 

Magnesii Biearhonatjs, 104 
Citratis, 104 
Opii vSedativus, 174 
Paucreatis, 333 
Pancreatini, 333 
PepticuH, 332 
Phosphori Co., 136 
Pituitarii,415 
Plumhi Subaceh, 118 
Potassii Hydroxidi, 68 
Permang., 549 
Kingcr, 81 

Kinger-Locke, 81 
Santali Co., 402 
gaponis athereus,657 
vSod^e Chloridi Phvs,, 81 

Hl'inirgicalis, 551 
vbodii Ethylatih, 87 

Thymolis Co , 545 
Liquorice, 654 
Disterine, 324, 545 
Litharge, 118 
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Plaster, 111) 
lallni ai bnnas, 9li 
Citias, 93 

latlamli iptit. s, liiliai \ , 3(5 i 
Ui mai \ , 38i 
Livei , <u lion on, 3(53 
h\ti art ol, (537 
ot Siilfiliin , 581 
Lixu lation, 8 
437 

LoIhuf.Lid, 533 
Lohrha, 318 

Lohcltnr lisdiot. hloi . 318 
la'cal art ion, (51 
aiursthclii s. 351 
aiKuh IK’S. 353 
linnuintls, (5(5(5 
Larh, 41 
ImIhu (530 

Loliones, lohons, 35 
Lolio Atnmonu t’hloi uli, 91 
Calatnin.r, 137 

is Siilplnirati, 583 
It^vapni ans, 91 
Pins C'ai b r( Pluinbi, 1 19 
Lo/cn^rs, 5U, 730 
LtijJtoPs Stiluhon, 554 
Luuiniab 301. 307 
Soclnitn, 301 
lamat (’auslu , 133 
L\ .sol, 503 

M 

M. aiiOH 135.515 
M. and H (593, 515, 518 
Marrration, H, 730 
Miti hi t /<■/, 590 
Mauma Krni HNtlro.xidi, 633 
Mauofsia. pirp^irations of, 103404 
Pnintitol, 548 
PrroMtlmn, 548 
Sulphas, lot, 345 
MajLinrsium Sulph.Ut* Paste, 105 
Tri^Ilir.lte, 101 
bent, 104 
MtMdl phal, 360 
Malachite (Iteeti. 570 
Male Kern. *374 
Maloiiurea. 200 
Maloptjeii, 'MM 
Manmiaiv jL»lan<N, the, 433 
action on, 405 
Mandelir *tcid, 399 
M^n I d P h P.trnt. 554_ 

SI a n j^an e4* fSut v i iiie , 549 
Manna. 349 
Mare, 8 

Marj«osa Hark, 710 
Marj^osjc \n<l, 710 
Marmite, 586 
Marruhin. 621 
651 

48 


Mass, P>lue, 465 
ValkPs, 631 
M.issa Kem Carb , 631 
H^dlal;4\ll, 465 
Mass.'e. Masses, 43 
M.ilena Medira Pioper, 1 
Measui es, 9 

111 pi esc iiption, 55 
Medic ,ile(l Paths, 38 
Minimal, 301 

Melon Pumpkin Seeds, 708 
Mel I)cpuiatmn, 654 
Mella, Mclhta, 35 
Meltmu^H , 

Menthol, 544 
Mcntholeale, 544^ 

Menllnl Valcn.male, 544 
Mei haphen, 468 
Metcin lai Ci cam, 465 
eielhismus, 473 
ointment.s, 36 
Mei eui lalised Sei uin, 478 
Meieuiit chloride, 466 
iodide, 465 
oxvcvanide, 467 
Mernnoelirame, 468 
Mercury, 465 
olealed, 466 
Mersalvl, 4(58 

Metabolism, action on, 604 
Metalloids, 136 
Metals, Colloidal. 117 
Heavy. 116 
Meiatdien, 468 
Methenamma, 396 
Methyl Acetanilide, 437 
Oitannm, 3(58 
Mor[diine, 187 
Sahevias, 437 
Siilphonal, 199 
'rhionine Chloride, 559 
Methylated Spirit, 141 
Mctlnlene Blue. 569 
Mexican Scainmoav, 358 
Mi^ramme, 385 
Mild Protar^in, 133 
Milk, action on, 405 
Artiticlil Human, 595 
Diied, 595 
of Sulphur, 579 
(t{ Thyroi elect omised ^oat, 620 
I^eptonised, 333 
Sterile, injection of, 695 
Su^,ir, 594 

Mmderer’s Solution, 93 
Mineral oils, 6 
Minim, division of, 713 
Mistura Alba, 104 

Bi.smmhi Co. t Pepsi no, 332 
et Morphina, 332 
Cretre, 94 
Co., 94 
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Mistura Diuretica, 75 
Fern Co , 633 
Guaiaci, 599 

Opii et Glycyrrhizje Co , 655 
Mitha kadtika bij, 708 
Mixed Vaccine, 665 
Mixtures, 35 
Mixture, Basham’s, 633 
Brown, 655 
Chalk, 94 

compounding of, 714 
Gntfith’s, 633 
Potassii Acetatis Co., 75 
Red, 104 

Mocvassm Venom, 625, 679 
Moebius’s Serum, 620 
MolHnum, 43 
Mom, 661 
Monk’s Hood, 381 
Moogrol, 575 
Moranyl, 513 

Morphine hydrochlor , 174 
preparations, 174 
Morrhuae Oleum, 590 
Mouth, drugs acting on, 334 
Washes, 334 

Mucilagmes, Mucilages, 35 
Mtidra sung 118 
Muriatic Acid, 110 
Musahar^ 351 
Muscarine, 335 
Muscle extract, 630 
Mutton Suet, 660 
Mydriatics, 334 
Myocnsin, 133 
Myotics, 324 
Myristica, 538 
Myrobalanum, 707 
Myrrha, 524 

N 

Naphthalol, 566 
Naphthol, 566 
Narcotics, 151 
Narcotma, 174, 183 
Nauheim bath, 38, 305 
Nauseant expectorants, 309 
Nebulae, 43 

Nebula Adrenalinae Arom., 387 
et Cocaina, 387 
et Ephedrmas, 393 
Alkalina Co , 573 
Cocainae Co , 544 
Eucalyptolis Co., 537 
Menthohs et Thymolis Co., 544 
Needle bath, 37 
Neem Bark, 710 
Bath, 38 

Nembutal, 303, 307 
Neoarsphenamma, 493 
assay of, 13 


Neocinchophen, 602 
Neonal, 302 
Neosalvarsan, 493 
Neohtibosan, 506 
Neotrepol, 481 
Nepenthe, 174 
Neptal, 468 
Nerve blocking, 255 
Nervous system, Drugs acting on, 139 
Neutral principles, 4 
New Cacodyle, 494 
Urotropine, 397 
Nicotine, 349 
Nicotinic Acid, 586 
Niemeyer’s pill, 465 
Nirvanol, 201 
Ntshedal, 91 
Nitre, purified, 79 
Nitric Acid, 111 
Nitritoid reaction, 497 
Nitrogenii Monoxidum, 168 
Nitroglycerin Tablets, 301 
Nitrous oxide, 168 
Normal Saline Solution, 81 
Serum, 683 
Novarsenobenzol, 493 
Novasurol, 468 
Novocaine, 353, 361 
Nuclein, 586 
Nucleol, 586 
Nupercame, 361 
Nutmeg, 538 
Nut-oil, 653 
Nutrients, 583 
Nux Vomica, 314 
Pulverata, 316 

O 

Oculenta, 36 

Oculentum Atropm;c et cocaina^ 335 
Qistrin, 433 
CEstroform, 433 
Official Pharmacy, 1 
Preparations, 14 
Oil, American Wormseed, 378 
Camphorated, 541 
Castor, 349 
Codliver, 590 
Emyreumatic, 6 
Essential, 6, 36 
Fixed, 5, 36 
Grey, 465 
Gynocardia, 575 
Halibut-liver, 593 
Jumper tar, 536 
Mineral, 6 
of Cade, 536 
of Dill, 536 
of Eucalyptus, 537 
of Lavender, 539 
of Nutmeg, 538 
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Oil of I^cppcnniut, 51^9 
of I’inc, 55^3 
of StUul.il Wooci, 401 
of SOuTian Kir, 523 
of 'riicoiiroina, 662 
ot Tin pontine, 520 
of Wmtoiuroon, 437 
Ptvchotis, 706 
Volatile, 6, 26, 518 
Oil su^4irs, 40 
Oininiont, Hasiliton, 524 
Bine, 465 
C.iloinol, 467 
Citrine, 465 
('oinpouiuiin)4 of, 731 
Dtuohvlon, 1 19 
Heine’s, 119 
Brophvlaotie, 467 
Scott's, 465 
White Brecipitate, 467 
Wilkinson's, 578 
Ointments, 35, 731 
Old Tuberculin, 691 
assav of, 13 
Olea, Oils, 5, 26 
Oleata, 26 

Olcatum Hvdrarjfvrum, 466 
Olelianl j^as, 166 
Oleic.Acid.660 
Oleo resinh, 7 
Oleoresina Aspidii, 375 
Oleum Ahietis. 523 
Ajowan, 706 
AnnKtdalje, 650 
Anetln. 536 
Anihi, 536 
Arachis, 652 
Cadimmi, 526 
Cajuputi, 528 
Cari, 535 
CarvophvlH, 533 
Cassia), 637 
ChaulmrKJj^ne, 575 
Chenopodii, 878 
Chiereum, 465 
Cimiainomi. 537 
Copaibit*. 400 
Coriandri, 535 
Crotonift, 360 
Cuhehie. 703 
Deed me, 658 
Eucalypti. 527 
Goss vpH Sem„ 650 
Hippoglossi, 593 
Hvdnocarpi, 574 
,<4^-thvlicum, 676 
Icxiisatumt 27, 323 
Jecorls Aselli, 590 
Juniperi, 395 
Lavandulje, 539 
Limonis, 537 
Uni, 661 


Oleum Menthre Biperit.c*, 539 
Morrbu.'e, 590 
Mvristica*, 538 
Ohvre, 649 
Kicini, 349 
Kosnianni, 529 
Santah, 401 

Austialicnsis, 401 
Sesaini, 650 
Sinapis Volatile, 529 
Teiebintliina*, 520 
Tlu'ohromatis, 662 
Tij^ln, 360 
Olive oil, 649 

Soap, 657| 

Omnopon, 174 
Otnuni Watei, 706 
Opacin, 366 
Opium, 172 

Preparations of, 173 
Pulveratuni, 173 
Opodeldoc, 42, 657 
Optochin Hydrochloride, 460 
Oranj^e Peel, 330 
Orj^^'inic Arsenic Preparations, 
Ori/aba Jalap-root, 358 
Orphol, 481 
Orthocaine, 253, 261 
Orthofonn, 253 
Ostelin, 590 
Ourari, 249 
Ovary, the, 421 
Ovo-lecithin, 599 
Ox-bile, 365 
Oxidisni}^ agents, 548 
Oxvji^en , 306 
Oxvinel, 108, 654 
OxytacicH, 405 
Oxytocin, 415 
Oaione paper, 80 

P 

Paints, 42 
Pahnh hij^ 708 
Pale Catechu, 370 
Prt/i, 705 
Panama Hark. 317 
Pancreatin, 333 
Pantopon, 174 
Papaveratum, 174 
Papaverine, 183 
Sulphate, 175 
Papain, 334 
Papayar ata, 834 
Paraffmiim Durum, 658 
Liquidum, 658 
Mode album, 659 
Flavum, 659 
Paraform, 572 
Paraformaldehydum, 571 
Paraldehyde, 196 
Parasiticides, 546, 577 
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Parasympathetic system, 

action on, 230, 223 
Parathormone, 610 
Parathyroid, extiact, 610 
Pare;;^!)! 1C, 173, 541 
Elixir, 173 
Paroleine, 658 
Parrish’s S\rup, 630 
Pasta, Pastes, 27 

Bismuthi et lodoformi, 481 
Ichthammol, 582 
Potas^a; et Cakis, 69 
Zinci Oxidi Co , 127 
Paste, Bassorin, 656 
Chillie, 531 
Lassar’s, 1^7 
Uima’s, 20, 127, 598 
Vienna, 69 
Zinc, 127 

Pastilliis, Pastil, 42 
Patient, directions to, 59 
Pea-nut oil, 652 
Pearl coating, 724 
Pectin, 7 

Pedicuh, action on, 577 
Pelletiennce Tannas, 375 
Pencils, 42 

Pentamethvlenetetrazol, 541 
Pentobarbital sodium, 202 
Pentothal sodium, 202 
Pepo, 708 

Pepper, Guinea, 530 
Pod, 530 
Pepsin, 331 
Peptone, 333, 694 
Peptonised Milk, 333 
PeptoniMiig Powder, 333 
Per-Abrodil, 403 
Percaine, 261 

Perchloride of Mercury, 466 
Percolation, 9, 730 
Perles, 42 

Permanganate of Potassium, 549 
of Calcium, 549 
Pernocton, 207 
Pertussis Vaccine, 690 
Pessaries, Pessi, 42, 729 
Petroleum Jelly. 659 
Phanodorm, 202 
Pharbitis Seeds, 702 
Pharmaceutical processes, 8 
Pharmacy, 1 
Pharmacodynamics, 1 
Pharmacognosy, 1 
Pharmacology, 1 

Pharinacopoeial preparations, 14-36 
Piiarmocopoeia, British, 7 
Phenacetinum, 426 
Phen<)/onum, 426 
Phena/oni Sahcylas, 427 
Pheiiobarbital. 201 
Phenobarbitonum, 201 


Phenol, 558 
Camphoi , 559 
lodisatum, 559 
Iodised, 555, 559 
Keel, 404 

Phenolphlhalein, 357 
Phenolsulphoiiphthaleiii, 404 
Phenyl Acetamide, 427 
Alcohol, 558 
Ethvl Hsdantoin, 201 
Salicylate, 567 
Phosphoric Acid, 112 
Phosphorus, 136 
Physiological saline solution, 81 
Phylacogen, 665 
Phvsosligminre Sahc\las, 229 
Picnc acid, 563 
Picrorhi/a, 705 
Pigmenta, Pigments, 42 
Pigmentum Acidi Borici, 572 
Chrysaiobim, 577 
loch Co , 554 
lodoformi, 556 
Pill, BLlud^, 632 
Blue, 465 
Brodie’s. 465 
coating, 724 
compounding of, 719 
Cutting, 721 
Dupuytien’s, 477 
Excipients, 720 
Guy’s, 267, 465 
Hutchinson’s 174, 465 
Niemeyer’s, 465 
Plummer’s, 467 
Polling and rounding of, 721 
Silveiing, 724 
Varnishing, 735 
Pilocarpinte Nitras. 225 
Pilocarpine Hair Lotion, 225 
PiUiIje, Pills, 27 

Pilula Colclnci et Hydmrg Co., 465 
Digitalis Co , 267, 465 
Fern, 632 

Hydrarg c. Greta et Opii, 174, 465 
Subchlondi Co., 467 
Ovo-lecithini, 599 
Phosphor!, 136 
Phimbi c Opio, 119, 173 
Pine, Oil of, 523 
Pine Tar, 564 
Pmol, 523 
Pipera/m, 397 
Pitocin, 415 
Pitressm, 415 
Pituitary, anterior, 420 
Extract, 415 
assay of, 13 

Pix Carboms Prteparata, 564 
Liquida, 564 
Pmi, 564 

Plasma, function of, 625 
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Pl.r iiiov liisu*, 4r)J 
Piaslfi s, 17, 7!iH 
Piiuutn \< ( tas, ] I H 
Moiin\i(liiin, 1 IH 
Pluinnu'i ’s Pill, 4()7 

PiifuiiitH < H V ir^ \\u t iiK‘, (HH) 
P<uloph\ llnin, JU)1 
ludii um. 3ll ! 

K'l’^iua, 

Pndopltx liui, 

P(kI 1 N pjH j , 540 
Poh nil Nnl. 21 1 

PoiHunnuN t uniPmatidn. 55 
Poistms \( I Indian, 744 
Pi»h vaU nt Vat t iiu s, 065 
Puta'''^a Vau'ttu a. 6H 
Snlplnnata, 5«1 
Pida^Mi \< c(a‘', 75 
Hicarhunas, 00 
HnnindniiT. 20H 
C’arl^onas. Oi) 

VIdoias. 77 
Citras. 75 

(iuaiat uKulplontas, 422 
n \ d« >\\ tjuinohni Milphas, 565 
lIsdinMdutn, 6K 
Oiduitnn. 501 
XitJ as, 79 
i\ i inaiuan.is. 5^9 
d atiras Ai idn*«, 
pMlas^^m^. 67 

anlnunnv I tarliatv*, 505 
hitaitfaU', 444 
PotcnKalioii. 52 

Inipi i falls, 444 

Poultices. 16 
Powders, 28, 725 
Prtcipil.Ucfl Pasninllt, 480 
t’aU luiu Caihoiiatc, 94 
Sulphur, 579 
Prcparcfl Voal Tar, 564 
Presenhiu^, art <0, 55 
!*rcscf jpiions, dim tioiin itt, 711 
dinpcnsmu <0, 712 
ck'vtaut, 59 
foi children, 60 
pOHltUlU of. 712 
rcatlifi^* of, 7! 1 
repel dual ot. 712 
wcij*lilH and nuMsurcs in, 55 
writ in *4 of. 57 
Prnnarv at tion. 61 
ProeftirX Paste, 721 
Procaine H\dnH hlor., 254, 261 
ProllavHie, 570 
Pr<»j*esterone, 422 
Pro);\non. 424 
Prolan A ik H, 421 
Proluton, 424 
Prontosil, 514 
Alhinn, 6l4 
Kuhrmn, 514 


pK^nlo^d Soluble, 51 t 
Pioplivlaelk ointment, 467 
PiofKMial, 201 
Ptoseplasine, 515 
Pi osl.it es, I he 424 
Piostieinme, 242 
I’lotannne Insulin, 61 6 
Zint Insulin, 616 
Piotar nol, 122 
Pioleni 'I'heiapv, 694 
Piotoindiilc oi Meieurv, 466 
Pmiu Vn^nnan.e C'oile\, 420 
Pi uniis St loiina, 420 
Pi ussk Ai. id. ditute, 436 
PsoiaU'a C'oj \ lilolia, 706 
Plvtholis Oil, 706 
Ihilmonaiy .intiseptics, 421 
Piilpin.n, 9 

Piilveiata, Pidveies, 28 
Piilvis Ac ai la Co., 721) 

Hatn Sidph.Uis Co., 107 
Helladonn.e, 244 
Piilere Seni , 708 
Calcis Chlorinata* et 

Aticli Boiici, 552 
Cliiinofoni, 514 
KHervcsctns Co., 344 
Iliecacunlu'u, 309 
Co., 174, 309 
Jalapie, 359 
Kabul, uue Co , 702 
Kino Co., 174 
Lohelite Co , 80 
Nucis Votnicie, 215 
()pn,I73 

Pancre.itini C'o., 333 
Pector.ilis. 655 
Pcpsini Co., 332 

Sodre d'artaratju KlfervcscenH, 344 
Sodn Chloridi Co , 573 
Vitamin Hi,29, 584 
Pumilinc, 523 
Piinarnava, 703 
Pupil, action on, 223 
Purj^alivcs, 341 
anthracene, 350 
ctiolatfo^ne, 361 
classification of, 443 
drastic, 358 
hypodermic, 343 
saline, 343 
Ihirt^en, 357 
Put ified Borax, 572 
Honev, 654 
Nilre, 79 
Ox IP:ie, 365 
Pustulants, 645 
Pvramidon, 426 
Pyridium, 397 
P^roxylmum. 661 
Pvocyaneus Vaccine, 690 
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Q 

Quassia, 329 
Quicksilver, 465 
Quillaia, 317 
Quinby, 481 
Quinidmae Sulphas, 458 
Qumina, 445 

Preparations of, 444-445 
Qumnse et Urea Hydro- 
chloride, 393 
Bismuth Iodide, 481 
Bisulphas, 444 
Salacetas, 445 
Urethane, 445 
Quinophan, 602 
Quinoxyl, 513 

R 

Rabies, treatment of, 689 
Radium, 698 
Radon Seeds, 700 
Rasot, 704 
Rectified Spirit, 141 
Red Corpuscles, action on, 622 
Gourd Seeds, 708 
Mercuric Iodide, 465 
Mixture, 104 
Peruvian Bark, 442 
Reduced Iron, 631 
Refined Sugar, 594 
Reflex expectorants, 308 
Regional anaesthesia, 255, 260 
Remote action, 61 
Rennet, Rennin, 332 
Resin ointment, 721 
plaster, 524 
Re,sipa, 523 
Guaiaci, 599 
Kaladanae, 703 
Podophylli, 362 
Scammonias, 358 
Resins, 7 

Resorcin Monacetate, 562 
Resorcinol, 562 

Respiratory System, action on, 302 
Reticulo-endothelial System, 440 
Revulsives, 647 

Rhamni Purshiani Cortex, 356 
Rhatany Root, 371 
Rhei Rhizoma, 353 
Rhodallin, 530 

Rhodan Calcium Diuretin, 391 
Rhubarb, 353 
Ringer’s Solution, 81 
Ringer-Locke solution, 81 
Rivanol, 513 
River Bath, 37 
Rochelle Salt, 343 
Rubefacients, 645 
Rubrum Scarlatinum, 571 


Russian Bath, 39 

S 

Saccharated Iron Carb , 631 
Sacchannum Soluble, 663 
Saccharomyces Cerevisiie, 58f 
Saccharum Lactis, 594 
Purificatum, 594 
Sacred Bark, 356 
Sajodin, 557 
Sal Ammoniac, 91 
Volatile, Spirit of, 90 
Salacetol, 432 
Sal Carolinum Fact , 344 
Salicinum, 432 
Salicylic Acid, 431 
Saline Diuretics, 395 
Expectorants, 309 
Purgatives, 343 
Solution, Normal, 81 
Hypertonic, 85 
Salipyrin, 427 
Salivary Secretion, 325 
Salol, 567 

Varnishing, 725 
Salophen, 432 
Salt, Calsbad, 344 
Common, 81 
Epsom, 104, 345 
Glauber’s, 344 
of Tartar, 69 
Rochelle, 343 
Seignette’s, 343 
Saltpetre, 79 
Paper, 80 
Salts, 4 

Salvarsan, 493 
Salvarsanised Serum, 501 
Salve Mulls. 42 
Salyrgan, 468 
Sandal- wood Oil, 401 
Sankhza^ Sanko^ 486 
Sanocrysm, 133 
Santonin, 373 
Sapo Animalis, 657 
Durus, 657 
Mollis, 657 
Saponimenta, 42 
Sapomns, 5, 316, 716 
Sapotoxins, 5, 317 
Saptaparna, 705 
Sarcolan, 621 
Saiissurea Lappa, 701 
Scaling, 9 

Scammonise Resina, 358 
Scarlet Red, 571 
Schick Control, 672 
Test Toxin, 672 
Scilla, 280 

Sclavo's Serum for Anthrax, 681 
Scoparium, 395 
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Scopol.unmt* H\fiiobionuck‘, Ji4(> 
Scott’s Dressing atul Ointiiicnt, 465 
Sea hath, 5H 
Scis'ilc Connitiini, 406 
Scc<nular\ ai titai, 61 
Scdastni HI, 452 
Sedative . HimiclHal, 320 
cxpft t<n ants, 30H 
j^astne, 32H 
JiiertiK*, 424 
Scidht/ lOiwtU’i , 344 
Sci^Hcttc’s S.ilt, 343 
Sette'j^a. 316 
SentM' kolHiHi, 355 
Ki net us and I ‘nets, 355 
Scnseirv tu-fven, action on, 25i 
Sera, 29 
Scnpanuni, 333 
Sc: 0 "V ace men, 636 
Scrpcntaria. 330 
Scrum, AntidsHcntcricuin, 677 
Antihlie , 683 
Antimcnin^oi fu e*us, 678 
AnttpncumoiSM'e'Us. 680 

AntislrcptfH’<u\*K , 683 
Anlitclamc, 675 
Antitoxic, 671 
Antivenom, 678 
Convalcne‘cnt, 666 
Disease, 683 
Mercurialised, 478 
Mochius's, 630 
Mode of administration, 669 
Xonnal, 683 

of 'i’hvroidct hanised Sheep, 630 
l^alvarHainsetl, 501 
Sclavtj'H* 68 i 
SickncHH, 683 
Thvrolvtic, 630 
Sesame Oil, 650 
Stvum Pr«5paratum, 660 
Sex Cfiands, 431 
Shadow meal, 107 
Sherrv, 143 
Shthitr, 656 

Shi)4a*s Antieivnentcric Serum, 677 
Shofuiflti, 573 
SialaKoKuen, 335 
Siberian Kir, Od of, 533 
Sifting!, ^ 

Silverarsphcnamin, 493 
Silver tU’latose, 133 
Nitrate, 123 
Protein, 123 
Salvarnan, 493 
Skin, action on, 642 
Skiodan, 403 
Slaked lame, 103 
Small Chillies, 530 
Snake Venom. 625, 679 
Snow, Carhtai Dioxide, 304 
Snuff, Ferrier'a, 481 


Soainiii, 494, 511 
Soap Hark, 317 
C'astde, 657 
Cuid, 657 
Kthci,657 
(iiccn, 657 
Raid, 657 
Olive Od, 657 
Soft, 657 
Socki, 69 

I'aitarala, 343 

Sodie Chlounata* Liquor, 551 

Tartarat.c lillei vescens, Pulvis, 344 
Sodii Amiiiarsonas, 494 
Arseiias Anhydrosus, 486 
Hen/oas, 438 
Hicarhonas, 69 
Biphosphus, 344 
Bromidum, 209 
Cacodylas, 494 
Carbonas, 69 

Exsiccaliis, 70 
Monohvdratufi, 70 
Chaulmooj^ras, 575 
Cldoridnin, 81 
Citrus, 76 

et Pol TartruH, 343 
Glyccrophosphas, 137 
Hippuras, 438 
Hvdnocarpua, 575 
Hydrovidum, 69 
lodiduni, 501 
Mandelas. 399 
Nitris, 302 

Phcnolsulphonas, 559 
Phosphas, 344 

Acidus, 344 
Salicylas, 431 
SulphaH, 344 
Sulphocyanas, 87 
Thiosulphas, 86 
Sodium amytal, 207 

Antimonyl Tartrate, 606 
Aurothiomalate, 133 
Hihorate, 573 
Caffeine Iodide, 385 
Dihvdrogen Phosph , 344 
Dimethylarsonate, 494 
Evipnn, 303, 207 
(Wnocardate, 575 
Indij^otindiRulphonate, 403 
lodo-methane Sulphonate, 403 
Mar^^osatc, 710 
Morrhuate, 590 
Oleate, 667 
Hhodanate, 87 
Soneryl, 207 
Stearate, 657 
Sutphocarbolate, 559 
Thiocyanate, 87 
Soft Paraffin, 659 
Soap, 657 
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Solganal, 135 
Soluble Barbitone, 201 
Fluorescein, 568 
Phenobaibitone, 201 
Saccharin, 663 
Solusepta^'ine, 515 
Solution, 9, 23 

Donovan’s, 465, 486 
Fowler’s 486 
Lock’s, 81 
Luj^ol, 554 
Ringer’s, 81 
Saturans,572 
Vleminckx’, 582 
Volkmann’s Thymol, 545 
Wnubt’s, 84 
Somatose, 595 
Somnifaine, 202 
Sondalcr a fa, 348 
Soner\], 202.207 
Sodium, 207 
Sora, 79 
Soya, 536 
Spanisli flv, 647 
Sparteinse Sulphas, 251 
Spasmodin, 438 
Spinal Anaesthesia, 258 
depressants, 214 
stimulants, 214 
Spinocain, 254 
Spirits, 30 

Spirit of Sal Volatile, 90 
of salt, 110 
Rectified, 141 
SpirituB uEtheiis, 155 
Co , 155 
Nitrosi, 394 
Chloroformi, 153 ' 
Capillans, 562 
Glvceryiis Nitratis, 300 
J uni pen 395 
Mentholis Co , 544 
Methylatus Industnalis, 141 
Resorcmolis, 562 
Spleen, the, 621 
Spogel seeds, 709 
Spra\s, 42 
Squill, 280 
Standardisation, 11 
Staphylococcal Vaccine, 690 
Staphylococcus Antitoxin, 677 
Assay of, 13 
Toxoid, 677 
Starch, 656 
Stearoptenes, 6, 540 
Steatina, Steatms, 42 
Sterilisation, 732 
Sterilised water, 383 
Stibamine, Urea, 506 
Stibenyl, 506 
Stibosan, 506 
Sticks, 42 


I Stilbcestrol, 423 
I Stimulant, Ceiebial, 140 
I Lxpectorant, 308 

! (ilvcogeiiic, 365 

Respiratory, 304 
Spinal, 214 
Vascular, 286 
Stockholm Tar, 564 
Stock Vac( me, 665, 684 
Stomach, action on, 325 
Desiccated, 630 
Stomachics 327 
Stovaine, 253. 261 
Stovaisol, 493, 512 
Stramonium 248 
Streptococcal Vaccine, 690 
vStreptocide, 514 
Strophantlnis, 277 
Assa\ of, 12 
Strophanthinum, 278 
Strvclmine h\ drochlor , 215 
Cacodylas, 494 
Stupe, Turpentine, 41 
Steles, 42 
Stvpticin, 174 
Styptics, 286 
Stvpven, 679 
Stvracol, 322 
Sty rax, 525 

Subchlonde of Mercury, 467 
Sublimation, 9 
Sublimed Sulphur, 578 
Sublingual administration, 43 
Sucrose, 594 
Sudorifics, 643 
Suet, 660 
Sugar, Cane, 594 
Coating, 724 
of Lead 118 
of Milk, 594 
Refined, 594 
Sulfar.senol. 492 
Sulphanil.imide, 514 
Siilpharsphenamme, 492 
Sulphaisphenaimne assay of, 12 
Sulphide of Barium 108 
Sulphocarbolate of Soda, 559 
of Zinc, 127 
Sul phonal, 199 
Sulphonamide, 514 
Sulphonethylinetbanc, 199 

S ^”''phonemethane, 199 
phur prmcipitatum, 579 
Sublimaliim, 578 
phurated potash, 581 
Sulphuric acid, 112 
ether, 155 

Sum<itra Benzoin, 437 
Sunlight, 696 
Suppositories, 30, 729 
Suppositorium Plumbi Co, 118 
Adrenahnie, 287 
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Stipnirctial Oatt. x, (HH 
Supr.irt'tim, 2H7 
Suspciulm^i agents, 715 
SvvcMt, action on, (>43 
Sweet Spmt ot Xitie, 394 
Sympathetic Ssstem, <ution on, 233 
S\nerjj;isni, 51 
Svnthahn, 518 
Synthetic lOphetlnne. 295 
Syrian 'I'r.i^axanth, 555 
Syrupi, Syj ups, 31 
Syrnp, MastonX, 215, 444, 530 
hai i t^h’x 530 
SyrupuH Ac,u i.'e, 555 
AUhatotlie, 701 
Apomorphime, 315 
Cali'n Hspophosphitis, 135 
Lat tnpliosphatis, 95 
Chloiahs, 191 
Co<lcin;t‘ I^hosph., 188 
Corn, 595 

Kerri hvpophoHphitis, 533 
<iha eif»phosph. Co., 137 
nvpophoHphitum C’o , 533 
Ipecacuanha*, 310 
of lujiiitl jjtlucif^e, 721 
Iheis latpiitl . 555 
Pim, 523 

V 

T.A.U Vaciine, 5HH 
Tabella*. 32 

(ilvcerylts 'rrnnlratis, 301 
KhenolplOhalenn Co , 357 
Tnnitrini, 301 
Taka Di.isiase, 335 
Tamarinthts, 348 
Tannic Aud. 367 
Tannij^eu. 367 
Tannin. 367 
Tannoform, 368 
1’ar. 564 

<*oaI ITepaieil. 564 
Hlockholin, 554 
WimkI, 564 

Tartar, Cream of. 343 
Kinetic, 505 
Suit 69 

Tartarated, S<Jcla, 343 
Tartaric Acid, UO 
TantelcHH Ktiruin^ Salt, 344 
Quinine, 445 
Ted Oil, 650 
Temperament. 50 
Terehemim, 522 
Tenninalia Arjuna, 709 
Terpini Hydras, 520 
Terpinol, 520 
Tertiary amvl alcohol, 19S 
Testicles, The, 424 
TcHtosterone, 424 


Telanus AntitoMii, 675 
assay ot, 13 

O'elra chloieUnlcne, 379 

3't. tra-t hlor phenolphthalcin, 358 

'I'etra ethvl of lead, 121 

'retia-iodo-Pvrrol, 557 

'Pctronal. 199 

yV'////, 702 

Thallium, 135 

1'hehainc, 183 

rheehn, Thedol, 423 

'rheme, 385 

'I’heobiomalLs Oleum, 662 
'I'heobiomma, 391 
el Sochi Acetas, 391 
Sahcylas, 390 

'riieobi online Cal. Salicylate, 391 
Sochum-iodo-Salicylate, 391 
'riieocakine, 391 
Theocin, 392 

Sod. Acetate, 391 
Tlieomuial, 202 
Theopln lime, 390 

cum dCthyienecliainme, 391 
I et Sochi Acetas, 391 
I 'riierapeutics, 1 
Accessoiv,2 
Kmpincal, 1 
Rational, 2 
Thiocol, 322 
'rhio-U'soK inol, 563 
Thiosuianiina, 530 
'rinmol, 545 

.Solution (Volckmann’h), 545 
Thymohs Indicium, 557 
Tluimis, The, 620 
Th\ roicleclin, 620 
Thyroid Extract, 606 
Gland, 619 

Thvrolvtic Serum, 620 
Thyroxinsochum, 606 
Tincturm, Tinctures, 32 

Preparations of, 730 
Tindura Aconiti, 282 
Adhatoche, 701 
Alhtonit'e, 705 
Antiperioclica, 445 
Apoevni, 281 
Azachrachtie Indica?, 710 
Berheris, 704 
Buchu, 402 
Camphonu, 541 
Co, 173, 541 
Cannabis, 190 
Chloroformi Co., 153 

et Morphmii'e Co , 153, 174 
Cubeba*, 703 
Ephedra, 293 
Euonyam, 363 
Gelsemn, 251 
Guaiaci aminon., 600 
1 Hvcirastis, 415 
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Tinctura lodi, 554 
Jalapie Co , 702 
Kaladanie 702 
Lavaiidulas Co , 539 
Phosphori Co , 136 
Picrorhi/ie, 705 
Warburg’s, 445 
Tinnevelly Senna, 355 
Tisiy 65 1 
Tocopherol, 593 
Tolerance, 49, 664 
Tolu, Balsam ot, 526 
Totaquina, 443 
Toughened Caustic, 122 
Toxicolosty, 1 
Toxins, 34 

Toxinum Dipbthencum Calefac, 672 
Detoxicat , 673 
Diagnosticum, 672 
Trairacantlia, 656 
Tribromethyl alcohol, 197 
Tribromophenol, 559 
Trichloracetic acid, 109 
Tnchlorphenol, 559 
Trimetlulene, 167 
Tnnitrophenol, 563 
Tnonal, 199 
Tnticum, 709 
Triturationes, 42 
Trochisci, Troches, 34 
Sulphuris, 579 
Tropacocaine 253 
Trypanosomiasis, drugs used in, 511 
Tr\parsamide, 493, 511 
Tr\ psin, 334 
Trvpsogen, 334 
Tuberculin, P P.D , 692 
Tubercuhnum Pristiiium, 691 
assa\' of, 13 
Turkev Rhubarb, 353 
'J'urkish Bath, 39 
TurpeiVine Oil, 520 
Stupe, 41 
Turpethum, 702 
Tntia, 128 
Twilight Sleep, 247 
Tvlcalsin, 431 
Tyndallisation, 733 
T>ramiiie, 409 

U 

Ultra-violet Rays, 696 
Unguenta, 35 

Unguentnm Acidi Chrvsophanici, 577 
Adrenal'inse et Cocainae, 287 
Conn, 250 
Cuprae Oleatis, 128 
kxtensa. 42 
Gallae c. Opio, 174 
Hainamelidis, 371 
Hydrarg lodidi Kubn, 466 


Ungueutum Hvdiarg Subchlor Co, 467 
Kaohni, 132 

Methxlis Sahc\l. Co , ,437 
Myrobalam, 707 
c Ofno, 707 
Picis Pini, 565 
Plumbi Oleatis. 119 
Sulphuns Co , 578 
Thymol, 545 
Trinitrcphcmolis. 563 
Unna’s Paste, 20,127, 598 
Uiadal. 201 
Urari, 249 
Urea, 393 

Quinine. 393 
Stibainine. 506 
Urethane, 208 
Urinary Antiseptics, 396 
Urine, action on, 382 
Uroselectan, 403 
Urotropine, 396 
Uterine Sedatives, 424 
Uterus, action on, 404 
Uvaleral, 201 

V 

Vaccina, 36 

Vaccine, Antiplague, 688 
Anti-rabic, 689 
Aiititxphoid, 688 

paratyphoid, 688 
Autogenous. 684 
B c!G„ 693 C 

Curative, 689 ; i 

Detoxicated, 665, 686 
Diaphte, 686 
Dtisage of, 684 
effects of, 685 
Formoiised, 6tl6 
Lvmph, 687 
Nonspecific, 684 
Ordinary, 686 
Pertussis, 690 
Pneumococcus, 690 
Prophylactic, 684 
vSensiii^ed. 686 
Specific. 684 
Stock, 684 
TAB, 688 
Varieties of, 686 
Vacctnum Vaccinue, 687 
T\pho-paralyphosus, 688 
Valerian, 532 
Validol, 544 
Val let’s Mass, 631 
Vanor Ammonii Chlondi, 91 
Bath, 39 

Creo‘'Oti Co , 322 
Eucalypti Co . 527 
lodi .(©thereahh, 555 
Teiebinae, 522 
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V.irnislu's, 4^ 

Vaniisliiiiij;, 725 
Vrisuil.il StiinulrUit'- . 285 
V.iso-tiiiisli H’tors, 287 
V.iso-clil.itnrs, 297 
V^lNO~mot(tl Cuttj(‘, riclKni nn, 284 

V.is{t-pi cssiti, 4 1 5 

Vuict.iblf, i\slt mm’iits, 357 
Ibitus, 328 
C'.ihmifl, 352 
I )nii liu 395 
'Troi ,u , 281 
VfiUMH*, 579 
VtMioin, ('t)iii , 1 . 579 
Mo< .ISM1..525. 579 
Siirilvt*. 525, 579 
Vi|U‘r. 579 
Vuif ntMiliii, 530 
VviilT luilus ritiis, 630 

Wits 1 c’IIkt, 155 
Vci«uu<»ii, 205 
ViTinitMtlcH, 372 
Vuiuifu^^’s 372 

VviiHul, 200 
rSntllUtlJ, 201 
Vc4*u auis. 645 

VfssvN, Uriiu** acting on. 284 
VihviriHnn 424 
Vicnn.i t*.istc, 59 
Vina, 42 
ViiK'^.tr, 108 
VifU'slhutf, 156 
Vinufn ,uitminni.il<‘, 505 
Viol.i ('r\stallina.570 
Virick* Mril.u fulinn. 570 
Kite JH, 570 
Virol. 621 
Vitainiin 583 
A^sav of, 13*14 
A, 583 
Hi, 584 
585 
C. 587 
I). 588 
K. 593 
K,593 
l\ 594 

Vitnol, HltU‘, 128 
Klixir of, U3 
WInif. 126 

VlenniHkx’ Solution 582 
Volatile Oils, 6, 26 518 
Volckirtann'h 'rhymol Solution, 545 
Von-Hydeu, 506 

W 

Wafer*papcrs. 42 
Warburii's Tincture, 445 


Wash. Bl.iLk, 467 
Washing So(la, 69 
Watu, 15, 382^ 

Aioni.itiL, 16 
Distilled, 3S2 
(hmlriid 118 
laiiK*. 102 
Dniimi, 706 
Stu iliscd, 16, 383 

W.ixfs, 6 

Wu.ulits. 9 

in IMc'sti iption, 55 
VVk*t sheet -pack, 37 
Whi.k\, 142 
I While Arsenic. 486 
I Hctsw.ix, 661 

I Chinehc, 127 

i Coipustles, action on, 624 

I Pi fcipilatc, 467 

Soft ikirailin, 659 
1 Vitriol, 126 

WOiitchcad’s Vaini'-h, 556 
Whoopin^f Couj^h Vaccine, 690 
Wild C'hcnv Ikirk, 320 
Wilkinson’s Ointment, 578 
Wines, 42, 142 

Winteijuieen. artificial oil of, 437 
Witch* H.i/el Leaves, 371 
Wood Chaicoal, 339 
1 ar, 564 

Wool Pat, 15, 660^ 

Wold'', contractions of, 738 
Wiij.ihl’s Solution, 84 

Staph viococ cal Vaccine, 690 

X 

Xeroforni, 481 

y 

Yatren, 513 
Yeast. 686 

Yellow Beeswax, 661 
Jasmine, 251 
Mercuric Oxide, 466 
Mercurous Iodide, 466 
Soft Parartm,659 
Yen’s unxlure, 552 
Youn^^’s rule, 48 

Z 

Zinc paste, 127 

Preparations of. 126-127 
Sulphocrirbolate, 127 
Zinci Valerianas, 533 

Zonckk Aschheim Test, 421 
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